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Recreation and the Aging Process 


JAMES A. BALEY 


Cortland State Teachers College 
Cortland, New York 


Abstract 


In this study, approximately 3,000 men responded to a questionnaire covering 67 
recreation activities. These men indicated whether they liked, disliked, or felt indifferent 
toward each activity; their frequency of participation in each; and their reasons for not 
participating more frequently if they desired more frequent participation. From the 
3,000 questionnaires, 411 usable questionnaires were secured. The respondents were 
grouped into age groups as follows: 20-29, 30-39, 40-49, and 50-59 years. The recreation 
habits and desires of each of the age groups and reasons for discrepancies bewteen 
their recreation habits and desires was reported. Trends in habits, desires, and reasons 
for failing to meet recreation desires were also reported. 


IN RECENT YEARS there has been increasing concern over the growing 
numbers of older people and the social and economic problems which they 
present. Edward J. Stieglitz points out, through predictions possible from 
the census, that even though our country now has a serious economic prob- 
lem in supporting its incapacitated old people, the problem will grow tre- 
mendously in the next 40 years. 

Studies of the 1940 census reveal that while the population of the United 
States as a whole increased 7.21 per cent over 1930, the number of persons 
aged 65 or more increased 35 per cent. In 1940 there were approximately 9 
million people 65 or more years old in this country. Theodore Klump, con- 
ference chairman of the National Committee on the Aging of the National 
Social Welfare Assembly, predicted that in less than 30 years there will be 
approximately 24 million people in this age group in the United States. 

While the number of people over 65 will have increased 100 per cent, the 
rest of the population will show only a 20 per cent gain. These figures mean 
that the burden of support will fall upon a considerably smaller segment of 
the population unless society learns to sustain and to utilize the productive 
abilities of older people. 

Statistics show that elderly people are not at all healthy, as a group. A 
man in his 40’s or 50’s disabled for years by arthritis or cerebral, peripheral, 
or coronary arteriosclerosis is a far greater social loss and a heavier burden 
upon his immediate family and society as a whole than a man who dies 
immediately, The cost of these chronic diseases of middle and old age must 
be measured by more than mortality tables. 

An increasing number of professional people and groups are becoming 
interested in the personal, social, and economic problems associated with an 
aging population. Almost all the approaches to this problem have been from 
the standpoint of preparing the individual psychologically and economically 
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for his remaining years of usefulness. Social security measures provide the 
individual with a minimal standard of living. The social and psychological 
approaches emphasize the problems of readjustment. The medical approach 
emphasizes relieving pain and enabling a survival level of physical efficiency. 
Few studies have emphasized the establishment of health and recreational 
habits which would sustain an individual’s mental and physical health status 
at a high level until a relatively advanced age. 

The establishment of proper recreational habits promises a partial solu- 
tion to the problem of sustaining mental and physical fitness at a high level. 
Several studies have shown that middle-aged men, just as younger men, can 
improve their physical fitness status as indicated by tests of muscular strength, 
power and endurance, agility, and cardiovascular and respiratory efficiency, 
through a program of progressive physical exercise. 

A number of psychologists and psychiatrists, writing on the mental and 
psychological problems of older people, point out that the tensions, conflicts, 
and emotional strains which are concomitants of a complex civilization can 
and do cause a number of physical ailments such as hypertension, cardiac 
troubles, and ulcers. They emphasize the important part recreational activity 
plays in relieving these tensions and conflicts and in that way decreases the 
probability of suffering from these predominantly psychosomatic ailments. 

However, people will not engage in active recreation activities simply 
because there is convincing evidence presented them that it will “do them 
good.” There must be an attempt made to study ways to change their leisure- 
time habits. In most cases, the way in which people spend their leisure time 
is determined largely by habit. How a man spent his leisure time at age 30 is 
an important factor in determining how he spends it at age 40. Therefore, 
the recreational life of man must be viewed as a continuum. It would seem 
that the first step in making a study of the procedures whereby the recrea- 
tional activities of men might be redirected would be to find what the recrea- 
tional habits of adult men are at the present time. 


The Problem 


This study will attempt to take a step in the direction of finding ways and 
means of changing the leisure-time pursuits of adult men by discovering the 
recreational habits and interests of men at various age levels. The following 
are some of the objectives of the study: 


(a) To determine how men at various age levels spend their leisure time. 

(b) To determine in which activities men would like to participate. 

(c) To determine the discrepancies between men’s recreational practices and desires. 

(d) To determine men’s reasons for not participating more frequently in those activities 
in which they desire more frequent participation. 

(e) To determine which activities are participated in most frequently by men in each 
of the four age groups (20-29, 30-39, 40-49, and 50-59). 

(f) To determine which activities are liked by the greatest proportion of men in each 
of the four age groups. 

(g) To determine the changes in recreational habits from decade to decade, 
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(h) To determine the changes in recreational interests from decade to decade. 

(i) To determine which activities, if any, men find enjoyable at all ages. 

(j) To determine the relative constancy in appeal of the various recreation activities 
from one age group to the next. 

(k) To determine the above with respect to income. 


Limitations 

The bulk of the responses to the questionnaire were secured from one in- 
dustrial plant in Cleveland, Ohio. This company did not sponsor a recrea- 
tion program for employees. The results might have been different if the 
company had such a program. 

It would have been desirable to include more responses from men of the 
upper and lower income groups (0-$1,999 and over $7,000). Statistically, 
the findings with respect to these two income groups can be regarded as only 
indicative. 

Since this study is confined to men, the conclusions are not applicable to 
women, 

When planning recreational programs for adult men, the recreational 
habits and interests of these men are only two factors which must be con- 
sidered. Other factors would be facilities available, funds, competencies of 
the recreation leaders, and factual evidence regarding what is best for the 
men. 


Methods of Procedure 


The procedures utilized in this study were as follows: 

(a) Synthesizing selected writings and studies in fields related to physical 
education and recreation (principally sociology, psychiatry, and geriatrics) 
and adapting the principles discovered to the fields of physical education and 
recreation to serve as guides for the conduct of recreation programs for 
middle-aged men. 

(b) Discovering the recreational interests and habits of adult men between 
the ages of 20 and 60 by means of a questionnaire covering 67 recreation ac- 
tivities, administered to approximately 3,000 men residing in 6 cities of 
varying size (Cleveland, Ohio; Columbus, Ohio; Delaware, Ohio; Butler, 
Pennsylvania; New Castle, Pennsylvania; and Slippery Rock, Pennsylvania). 
These men were engaged in a variety of occupations and represented a wide 
income range. 

(c) Talks with retired and middle-aged men concerning their leisure-time 
and recreational interests and problems. 

(d) Correspondence with gerontologists and other professional people in- 
terested in the problems of aging. 

The recreational questionnaire was the principal tool of this study. This 
questionnaire asked men to indicate their attitude toward participating in 
each of 67 recreational activities by placing a check mark in one of three 
columns headed Like, Dislike, and Indifferent. They were also asked to in- 
dicate their frequency of participation in each of these activities. They were 
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further asked to indicate the reason if they were prevented from participating 
as frequently as they would like. If the limiting factor was a health reason, 
they wrote “health”; “time” if it was lack of time; “money” if it was due to 
lack of funds; “facilities” if local facilities were lacking, inadequate, or too 
distant; or “knowledge and skill” if lack of knowledge and skill limited their 
participation. 

The Cleveland Pneumatic Tool Company in Cleveland, Ohio, was kind 
enough to co-operate in this study. The bulk of the responses to the question- 
naire was secured from this industry with the generous and untiring assist- 
ance of its labor relations supervisor, Ernest Molnar. All 2,000 employees, 
both office and factory and at all echelons, were polled. An additional 1,000 
questionnaires were completed by residents and business people of Cleveland, 
Ohio; Columbus, Ohio; Delaware, Ohio; New Castle, Pennsylvania; Butler, 
Pennsylvania; and Slippery Rock, Pennsylvania. The faculties of Ohio Wes- 
leyan University and Slippery Rock State Teachers College were polled. 
Members of the Golden Age Group of the Central Community House in 
Columbus, Ohio, were also interviewed. 


From the above groups, 411 usable questionnaires were secured. Many of 
these working men did not fill out the form completely. They indicated their 
attitude toward the activity but did not indicate the frequency of their par- 
ticipation. Since the writer planned to relate frequency of participation to 
the percentage liking each activity, it was necessary to discard those ques- 
tionnaires not filled out completely. 


For tabulating purposes, the questionnaires were sorted into the following 
four age groups: 20-29 years, 30-39, 40-49, and 50-59. After all usable 
questionnaires had been tabulated for age groupings, they were re-sorted and 
tabulated according to the following six income groupings: 0-$1,999 an- 
nually $2,000-$2,999; $3,000-$3,999; $4,000-$4,999; $5,000-$6,999; and 
over $7,000. 


Summary and Conclusions 


As men grow older, they like fewer recreation activities, feel indifferent to- 
wards an increasing number, and dislike an increasing number. 


(a) There are seven sedentary activities which are liked by an increasing 
number of men from each succeeding age group. These are: 

1. Checkers 

2. “Still” fishing 

3. Card playing 

4. Listening to the radio 

5. Watching television 

6. Reading 

7. Stamp collecting 

(b) It should be noted that the activities which show an increasing number 
of men liking them with increasing age are of a sedentary nature and are en- 
joyed either alone or with only a few people. 
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(c) There were six activities which showed an insignificant decline in in- 
terest with increasing age. These were: 


. Bowling 

Bait casting 

Motoring 

Puttering and repairing 
Visiting friends 
Watching sports events 


AP eNe 


(d) The following is a ranking of the activities according to the over-all 
decrease in the percentage of men indicating liking for them. (It should be 
kept in mind that some of the activities show a high proportion of men from 
the 20-29 age group liking them while others show only a small proportion of 
men from the 20-29 age group liking them. This means that the former group 
can show a greater decrease over the total age span and yet be liked by a 
greater proportion of men in the 50-59 age group.) The listing follows: 


1. Table tennis 28. Chess 

2. Swimming 29, Painting 

3. Touch football 30. Sailing 

4. Volleyball 31. Handball 

5. Social dancing 32. Archery 

6. Softball 33. Wood carving 
7. Badminton 34. Calisthenics 
8. Dating 35. Water polo 

9. Ice Skating 36. Hunting 

10. Baseball 37. Conversing 

11. Basketball 38. Bag punching 
12. Canoeing 39, Walking 

13. Roller skating 40. Horseshoes 

14, Night clubbing 41. Watching sports 
15. Golf 42. Deck tennis 

16. Horseback riding 43. Bowling 

17. Gymnastics 44, Visiting friends 
18. Skiing 45. Bicycling 

19. Music 46. Tumbling 

20. Boating 47. Wood working 
21. Social drinking 48. Hiking 

22. Weight lifting 49. Fencing 

23. Tennis 50. Puttering and repairing 
24. Movies 51. Square dancing 
25. Metal craft 52. Speedball 

26. Photography 53. Still fishing 

27. Ice hockey 54. Bait casting 


Note: Tumbling, fencing, and speedball show little decline in liking principally because 
they start few men indicating like for them. 


The three types of activities which show the greatest decline in liking are: 
(1) those which require quick reaction time (2) those which require physi- 
cal stamina and endurance; (3) those which satisfy the romantic and erotic 


impulses. 
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The rank of activities according to the proportion of men liking them is 
approximately the same for all six income groups. 

(a) Apparently men become more individualistic in their recreational likes 
and dislikes as their income increases since the percentage of men liking each 
activity ranking first, second, third, and down to 20th becomes smaller for 
each succeeding higher income grouping. 

(b) Liking for a few activities seems to be related to income. 

1. The percentage of men who enjoy conversing increases with each higher income 

grouping. 

2. Enjoyment of card playing increases with income. 

3. Activities which provide social contacts are liked most by men from higher income 

grouping, the over $7,000 income group. 

4. Men of the $5,000-$6,999 income group like the sports types of recreation activities 

more than do men of any other income group. 

With respect to frequency of participation, the majority of the 67 recrea- 
tion activities maintained their rank from one age grouping to the succeeding 
grouping. Apparently, the recreational habits of younger men do not differ 
greatly in kind from those of older men. 

(a) There were a few activities which showed a decline in frequency of 
participation with increasing age. These were: 

Conversing 
Social drinking 
Night clubbing 
Dating 
Weightlifiting 
Calisthenics 

(b) Participation in recreational activities of a sports type | is meager at all 
age levels. 

1. Bowling, “still” fishing, and bait casting were the only sports listed among the 

first 20 activities for all four age groupings with respect to frequency of participation. 

(c) As men grow older, they participate less frequently in almost all forms 
of recreational activity. 

(d) The proportion of their leisure time which men spend on gardening, 
motoring, hiking, metal craft, bait casting, “still” fishing, and checkers in- 
creases slightly with age. 

Men of all income groups participate very little in sports during their 
leisure time. 

(a) Men of the $5,000-$6,999 income group participate in sports more 
frequently than men of any other income group. 

(b) Men of the $2,000-$2,999 income group participate in sports less 
frequently than men of any other income group. 

(c) Participation in sports increases in frequency from the $2,000-$2, 999 
income group with each higher income group until the $5,000-$6,999 income 
grouped is reached. However, men of the over-$7,000 income group par- 
ticipate in sports somewhat less than men of the $5,000-$6,999 income group. 
This is accounted for in part by the fact that men of the over-$7,000 income 
group are older men. 
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With respect to frequency of participation in all forms of recreational 
activity, men of the $5,000-$6,999 income group participate most frequently. 
Next in order of frequency of participation are the $4,000-$4,999; $3,000- 
$3,999; $0-$1,999; $2,000-$2,999; and the over-$7,000 income groups. 

Men of all age and income groups do not satisfy their desire to participate 
in recreation activities of an active or sports nature as frequently as they do 
those of a mildly active or sedentary nature. 

(a) Baseball, swimming, hunting, and movies showed a great discrepancy 
between the proportion of men liking the activity and the frequency of 
participation. 

(b) The discrepancy score decreases more rapidly for the active forms 
of recreation than it does for the sedentary forms. 


1. As men grow older they limit their recreational desires more and more and are in- 
creasingly successful in satisfying them. 

2. Men’s liking for the active forms of recreational activity decreases wth increasing 
age more rapidly than their liking for the mildly active or sedentary forms. 


Note: The discrepancy score represents the difference between the percentage of men 
indicating liking for an activity and the average frequency of participation as in- 
dicated by the participation index. 


For income groupings, as for age groupings, the discrepancy between the 
interest in an activity and the frequency of participation was greater for 
the active forms of recreation than it was for the sedentary forms. 

(a) For the majority of activities, there was no consistent pattern in the 
discrepancy score from one income group to the succeeding groups. 

The reason for unsatisfactory participation most frequently listed by men 
of all age groups was lack of time. 

(a) The proportion of men who state poor health limits their participation 
increases with age. 

(b) The proportion of men who state lack of money limits their participa- 
tion increases until the age of 40-49 and then drops rather sharply after this 
age. . 

(c) The proportion of men who state lack of facilities limits their par- 
ticipation decreases with age. 

(d) A greater proportion of men list reasons for unsatisfactory participa- 
tion for the active forms of recreation than do for the sedentary forms. 


(Submitted 5-5-54) 
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Relation of Personal Success in Inter- 
collegiate Athletics to Certain Aspects 
of Personal Adjustment: 


T. B. BENTSON AND JOHN SUMMERSKILL? 


Cornell University 
Ithaca, New York 


Abstract 


The investigation studied differences in personal adjustment between 59 athletes who 
won letters in varsity sports and 59 athletes who did not win letters; both groups had 
participated successfully in high school and college Freshman sports. The data were 
obtained from record research and interviews. Letter winners were taller and heavier at 
matriculation and had a history of less serious injuries. Letter winners participated in 
fewer college activities but expressed greater satisfaction with their college careers. No 
differences in scholastic achievement were found when aptitude was controlled. Letter 
winners sustained more injuries during their college careers than non-winners. 


THE PLACE OF physical education in the total education process has been 
emphasized and de-emphasized in turn. At the present time, physical educa- 
tion is thought by many in that field to be as beneficial to personality devel- 
opment and adjustment as it is to physical development (1, 6). Some writers 
maintain that physical education makes a contribution to general adjustment 
and well-being that can be obtained from no other source (3, 8, 9). Other 
authors feel athletic programs are generally harmful and can result in per- 
sonality difficulties because of the excessive publicity given organized ath- 
letics (2, 4, 7) or because of the fact that certain students are inevitably left 
out or do not achieve success in these activities (5). 


The purpose of this investigation was to determine whether observable dif- 
ferences in certain aspects of social, health, and scholastic adjustment exist 
between a group of students who won varsity letters and a group who did not 
win varsity letters in intercollegiate athletics. Both groups had active athletic 
backgrounds through high school and the Freshman year at college. The 
study was thus concerned entirely with students with previously demonstrated 
athletic skill and interest. The central hypothesis of the research was that 


1This study was made in partial fulfillment of the requirements for the doctoral degree, 
School of Education, Cornell University. Research was done in conjunction with the 
Student Stability Studies sponsored by the Department of Clinical and Preventive Medi- 
cine, Cornell University. The authors are grateful to Robert Kane, director of athletics 
at Cornell University, for his co-operation. 


2Dr. Bentson is now with Personnel Division, Western Electric Co., New York, N. Y., 


and Dr. Summerskill is in the Department of Clinical and Preventive Medicine, Cornell 
University. 
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the group which went on to achieve success in varsity athletics would exhibit 
more satisfactory social, health, and scholastic adjustment, as measured, than 
the group failing to achieve distinguished success in varsity athletics. 


Procedure 


The initial sample included all male students who had won Freshman 
numerals in athletics at Cornell University .in 1948 or 1949. From this 
sample of 253 athletes, all who had left the University temporarily or per- 
manently before 1952 were excluded. Of the remainder, 59 were found to 
have achieved success in varsity athletics (i.e., in football, basketball, base- 
ball, track, or crew). These were compared with 59 others chosen by random 
selection from the group of athletes who did not achieve varsity success. The 
data from records described below were obtained for all 118 subjects. The 
data from interviews were obtained from 17 letter winners who were available 
at the time of the study and an equal number of non-winners. 


HEALTH DATA 

The health adjustment section of the investigation was concerned primarily 
with injuries and with those physical complaints commonly considered to be 
associated with psychological or psychosomatic illness. Record research for 
this purpose was carried out by a staff member of the Student Medical Clinic 
at the University who reviewed: (1) the appropriate medical history forms 
filed by students at matriculation, and (2) the medical charts recording ill- 
nesses or accidents for each student. 


SCHOLASTIC DATA 

These data included cumulative grade-point averages through the first 
three years of college and the number of times the subjects were officially 
warned or placed on probation according to records of the Dean of Men and 
the University Registrar. Scholastic Aptitude Test scores were also obtained 
for 48 subjects in the letter-winning group and 47 subjects in the non-winner 
group. Ohio State Psychological Examination scores were available for 9 
additional subjects in each group. The number of changes in major subject 
were also recorded for the 34 subjects interviewed. 


SOCIAL ATTITUDES DATA 

The social adjustment data were obtained by interviewing athletes of the 
1949 Freshman class with the aid of an interview guide. The subjects were 
told that the purpose of the study was to learn what athletics meant to men 
who had participated in sports in high school and college and how they felt 
about their athletic participation. 

The interview schedule, developed through trial interviews and conferences 
with other investigators, contained 84 questions and required approximately 
one hour to administer. The questions pertained chiefly to participation in 
extracurricular and fraternal activities in high school and college, attitudes 
toward extracurricular activities and fraternal organizations, relations with 
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fellow students, and estimates of benefits derived from college experiences. 
The schedule provided response categories for the interviewer to check during 
the process of the interview but the nature of these categories was not made 
known to the subjects. Replies were recorded verbatim or in summary for 
some questions. Throughout the interview, no comment was made which 
would pass judgment on the subject’s attitudes, All subjects interviewed ap- 
peared to have a cooperative attitude toward the investigation. 


Results 

The findings of the study will be discussed in the following order: (1) 
background data, (2) health, (3) scholastic performance, and (4) social 
attitudes. 


BACKGROUND DATA 


The background of the two groups was similar in many respects, including 
occupation of parents and sibling order. However, there were near significant 
differences between the two groups in religious affiliation. The letter winners 
were predominantly Protestant and included only two members of the Hebrew 
faith. The non-winners included ten Hebrews and correspondingly fewer 
Protestants. The proportion of Roman Catholic students in each group was 
similar. 

It was also found that letter winners had spent an average of 8.82 seasons 
in the various high school sports whereas non-winners had spent an average 
of 7.06 seasons. This difference is significant at the .06 level. 

As Table 1 shows, there were significant differences between the two groups 
in height and weight at the time of college matriculation. When height and 
weight were analyzed by the type of Freshman sport participated in at the 
University, specific differences were found for subjects participating in foot- 
ball, baseball, and crew. 





mmr 























TABLE 1 
Mean Difference Analyses of Weight and Height at College Matriculation 
Letter Winners Non-Winners? 
Analysis ~N | Mean | Sigma N | Mean | Sigma O.R. | P 

Weight 

Baseball _ 8 169.00 18.06 13 150.38 15.43 2.42 <.05 

Football _....-| 33 182.73 14.42 18 174.50 10.28 2.36 <.05 

All Athletes | 59 174.64 19.50 58 161.45 19.63 3.65 <.01 
Height 

ees a 10 73.75 2.89 7 70.79 2.91 2.07 <.05 

All Athletes | 59 71.86 2.44 58 70.68 2.28 2.69 <.01 





‘Data concerning height and weight were not available for one subject in this group. 


HEALTH 


Chi square analysis of the medical history data revealed a tendency toward 
differences in the types of injuries sustained by the two groups before entering 
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the University. The letter winners had less often sustained an injury to a bone 
or joint but more often had injured muscles and knee cartilages. There was 
also a slight tendency for the letter winners to have received fewer injuries 
to the head, neck, or back. The letter winners more often reported swollen 
eyelids and ankles than the non-winners, but less often reported swollen 
glands. The medical history further revealed that the letter winners had been 
bothered significantly less by persistent or recurrent nasal drip or sneezing. 

The records of medical care after entering the University revealed differ- 
ences between the groups as indicated in Table 2. The letter winners had a 
higher number of admissions to the Infirmary than did non-winners, and 
were confined for longer periods of time. These data also revealed that the 
letter winners had sustained a higher mean number of injuries than had the 
non-winners. The two groups did not exhibit any differences in the frequency 
of illnesses thought to be important for their psychosomatic implications 
(i.e., gastrointestinal upsets, allergies, colds) . 























TABLE 2 
Mean Difference Analyses of Medical Care 
Letter Winners Non-Winners 
Analysis N | Mean | Sigma ~N | Mean | Sigma |O.R. | Po 
Admissions to infirmary__ 59 .80 82 59 46 79 = |2.29 <.05 
Days confined in infirmary 59 3.25 4.83 59 1.81 3.14 {1.92 >.05 
PG fit, bisects Sey. BEE 1.91 59 1.61 1.50 |2.36 <.05 





SCHOLASTIC PERFORMANCE 

Letter winners were enrolled more frequently in Engineering and less fre- 
quently in Arts and Science than non-winners. No significant differences 
were found in probationary status. The data regarding changes of major sub- 
ject revealed that too few subjects had changed their major to allow any 
statistical analysis. 

As indicated in Table 3, mean difference analysis of average grades revealed 
no difference in grades when all subjects in each group were considered. 
However, there was a tendency toward a difference in grades for those sub- 
jects with Scholastic Aptitude Test scores available. Mean difference analysis 
of the SAT scores for the two groups revealed significant differences, with 
the non-winners scoring higher on both SAT Math and Verbal tests (Table 3). 


























TABLE 3 
Mean Difference Analyses of Grades and Scholastic Aptitude Test Scores 
Letter Winners Non-Winners ry 
Analysis N| Mean | Sigma| N| Mean | Sigma} O.R.| P 
Grades (Entire Group) — .| 59 76.96 3.88| 59 77.66 4.76 88 >.35 
Grades (Men With SAT Scores) — 48 7669 3.76| 47 78.21 5.02| 1.67 >.05 
SAT Verbal 48 489.72 80.88 | 47 543.72 90.33) 3.25 <.01 
SAT Math . 48 569.25 104.68 | 47 611.53 90.46} 2.11 <.05 
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When SAT scores were analyzed by schools within each group, no differences 
were indicated. Ohio State Psychological Examination scores were available 
for nearly all subjects who did not have SAT scores, and the mean Ohio 
State scores did not differ for the two groups. 

Since the findings concerning grade-point averages and scholastic aptitude 
did not appear to be conclusive in their relationship up to this point, the data 
were subjected to single classification analysis of covariance. The resulting 
F value proved very small and non-significant. It may be concluded that 
letter-winners and non-winners do not differ in cumulative grade-point average 
at the end of six terms when the influence of verbal and mathematical 
scholastic aptitude is held constant. 


SOCIAL ATTITUDES 

The interview data did not reveal any significant differences between the 
two groups concerning their high school activities. However, near significant 
differences were found in relation to the number of extracurricular activities 
in high school and satisfaction with the amount of time devoted to high 
school athletics. The non-winners had participated in a greater number of 
extracurricular activities other than athletics, and were less well satisfied with 
the time they had devoted to athletic activities. 

As might be anticipated, the groups differed in regard to participation in 
extracurricular activities at the University. The letter winners tended to 
devote less time to non-athletic activities than non-winners, and were inclined 
to participate in social activities and honorary organizations relating to 
athletics. The non-winners participated in more seasons of intramural sports, 
to a significant degree. 

Interview data also revealed differences between the two groups in their 
satisfaction with the time spent in university athletic participation. While 
the letter winners felt their athletic participation had interfered with their 
course work, most of them said they would spend the same amount of time 
in athletics if they were repeating their college careers. Most non-winners 
would spend more time in sports if they could repeat their college careers 
(Table 4). The groups also differed in the degree of satisfaction they had 
experienced from university athletics as compared to high school sports. 


TABLE 4 
Amount of Time Subjects Would Devote to Athletics If Repeating College Careers 








Amount of Time 


Number of Letter Winners 


Number of Non-Winners 





Same time 

More time ___. 
ee. re 
Uncertain - 


14 
2 
1 
0 





+ 
10 
2 
1 








X2 = 10.80 


df = 1! P <.0l 





1The “Less Time’ and “Uncertain” categories were eliminated from the analysis to avoid small 


expected frequencies. 





Success in Athletics and Personal Adjustment 13 


Letter winners were mos satisfied with university sports while non-winners 
favored their high school athletic participation (Table 5). 


TABLE 5 
Relative Satisfaction with High School and University Athletics 





Satisfaction Number of Letter Winners | Number of Non-Winners 





High school sports more satisfying 3 ll 
University sports more satisfying 11 6 
Equally satisfying 3 0 


X2 = 5.81 df = 1! P <.02 














1The ‘Equally satisfying’ category was eliminated from the analysis to avoid small expected 
frequencies. : 


As shown in Table 6, the interview data indicated that letter winners and 
non-winners differ in their attitudes concerning the relative acceptability of 
athletes and other men to peer groups. The letter winners felt athletes are 
more acceptable to university women than are other men, while the non- 
winners did not hold this opinion. Tendencies in the same direction were 
found concerning the acceptability of athletes to university men. 


TABLE 6 
Opinions Concerning the Reaction of University Women to Athletes and Other Men 





Opinion of Reaction Number of Letter Winners | Number of Non-Winners 





More favorable to athletes...» 12 6 
Same reaction 2 ll 
Less favorable to athletes_.._-_->>_ 3 0 


X2 = 8.02 df = 11 P <.01 


1The ‘‘Less favorable” category was eliminated to avoid small expected frequencies. 














Summary and Conclusions 

This study was concerned with certain aspects of personal adjustment in a 
group of 118 athletes. Half this group won letters for participation in inter- 
collegiate athletics at the varsity level and half did not. Conclusions are based 
on comparisons of record information for all subjects and interview data for 
representatives of the two groups. 

1. Success in intercollegiate athletics is related to certain characteristics 
of athletes which are present upon entering college. Among these character- 
istics were weight and height which were positively related to successful par- 
ticipation in major sports at the varsity level. Intercollegiate athletes had 
also participated more extensively in high school sports and had experienced 
fewer injuries during that participation. More difficult to interpret is the 
finding of differences in religious preference between varsity letter winners 
and non-winners. Further research on this topic might be concerned with 
control variables such as discrimination by teammates or coaches, peer ex- 
pectations, family pressures, financial needs, or academic achievement needs, 
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2. Success in intercollegiate athletics does not have a generalized effect 
upon the adjustment of these students. Effects of varsity participation ap- 
peared specific within the health, academic, and social adjustment areas. For 
this reason, the central hypothesis of the research cannot be summarily ac- 
cepted or rejected. 

3. Success in intercollegiate athletics increases the risk of injury. Letter 
winners spent more time in the University infirmary because of injuries. The 
incidence of common illnesses was found to be similar in both groups. 

4. Success in intercollegiate athletics per se is not related to academic per- 
formance. Varsity athletes were admitted to the University with somewhat 
lower Scholastic Aptitude Test scores and subsequently obtained somewhat 
lower grades than non-varsity. The groups did not differ grades when in- 
fluence of aptitude measured by test scores was controlled statistically. 

5. Success in intercollegiate athletics is related to attitudes about athletics 
and self. The letter winners were found to be highly satisfied with intercol- 
legiate athletics as such and were better satisfied with the amount of time 
devoted to this activity even though they stated that their participation in 
college extracurricular organizations was limited. Of some importance, the 
successful athletes clearly felt that esteem on the campus was greater because 
of athletic achievement. During the interviews, the letter winners expressed 
strong feelings of personal satisfaction resulting from their success in varsity 
sports. They also expressed deep satisfaction with the social interaction and 
feelings of team spirit they had experienced. The values which the athletes 
label “character development,” “team spirit,” “social development,” and 
“ability to accept other people,” which they feel were gained through their 
athletic participation, will likely continue to be of importance. Further re- 
search is necessary to determine the degree of permanency of these effects. 
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Abstract 


This study deals with the vaiue of a general basic skills curriculum for Freshman 
women of low motor ability. A group of these students received instruction in the special 
curriculum previous to entering the regular service program. Follow-up procedures in- 
cluded testing of motor ability after the special instruction, attitude toward physical 
education throughout the physical education experience, and skill and knowledge achieved 
at the end of a beginning course in badminton, bowling, or folk dancing. When this 
group is compared to a matched group, results indicate that the instruction was effective 
in improving general motor ability and attitude toward physical education, and in gaining 
skill and knowledge in specific activities. 


THE PURPOSE OF this study is to determine whether instruction in a spe- 
cial basic skills course for low motor ability college Freshman women pre- 
vious to instruction in the regular physical education activity program: 


1. will help these students experience more success in their subsequent 
physical education courses 

2. will lead to better general motor ability and to an improved attitude 
toward physical education. 


Procedure 


The curriculum for the basic physical education course? was established 
after study of the literature, observation and testing of students found to have 


unusual difficulty in learning physical education skills, and two preliminary 
trial courses of instruction. 

Study of the low motor ability students through the literature, observation, 
and interviews with them, revealed that as a group they lack interest in 
physical activities. This seems to be due, at least in part, to lack of experi- 
ence in activity, poor instruction and unsatisfactory physical education ex- 
periences leading to repeated failure and thus to feelings of inferiority in any 
motor situation which they encounter. They lack the knowledge of the way 
to use the body efficiently as w.. _ the skill to perform effectively. 


1Summary of a study done in partial fulfillment of the requirements for the Doctor of 
Philosophy degree at New York University, 1954, 
2See Appendix, page 26. 
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Instruction in the basic physical education class, therefore, attempts to give 
the students a better understanding of efficient body movement and to set up 
situations so that each student can experience success in the majority of ac- 
tivities practiced. Emphasis is on the basic principles of movement and their 
application to a variety of motor activities. The similarities between activities 
are stressed and the reasons for differences discussed, in the hope that the 
students will have some feeling of familiarity as they approach the learning 
of any activity in the future. 

The group of students who had the basic skills instruction before entering 
classes in the regular activity program were compared with a group matched 
on motor ability and attitude toward physical education at entrance to col- 
lege and A.C.E. scores, who went directly into the regular program. 


Motor ability was measured by the Humiston Motor Ability Test (4) at the 
time of entrance to college and after the basic physical education instruction 
of the experimental group, and after a comparable amount of instruction of 
the control group in the regular physical education program. 

The American Council on Education Test scores obtained from the Uni- 
versity of Washington testing bureau were used as an indication of intelli- 
gence or scholastic aptitude. 

The Wear Attitude Inventory (9) was used to measure attitude toward 
physical education activity at entrance to college and following each activity 
course. While the validity of this inventory had been established on figures 
obtained from college men in required classes of physical education, Dr. 
Wear states, “Because of the nature of the statements, it is believed that the 
Inventory would be equally suited for use with girls’ and women’s classes.” 
(9, p. 123). Since the Wear inventory is based on the objectives of the regu- 
lar college activity program and includes no questions which deal in any 
way with competition, nor any leveled at specific activities which are peculiar 
to the men’s program, there is no reason to believe that it would be less valid 
for college women than for college men. 

The experimenter checked the reliabilitv and validity of the inventory with 
Freshman college women in the fall of 1951. On 100 cases the reliability was 
found to be .96, which checks exactly with that reported by Wear (9, p. 122). 
To check the validity of the inventory for women, the total score was corre- 
lated with the same self-rating scale as used in Wear’s study of men, and with 
the results of three questions from the questionnaire used by Wear® in his 
validity study. The following results on women compare very favorably with 
those data obtained on men: 


8Question 1: “How important do you consider physical activity at the present time as a 
part of your personal recreation program?” Question 2: “How much of your leisure time 
do you devote to swimming, bowling, playing tennis, golf, or other similar sport activi- 
ties?” Question 3: “To what extent do you like to participate in sport activities?” 





Skills Curriculum for Women of Low Motor Ability 


University of 
Washington Women Wear’s Study 
Total inventory score: 
with self-rating scale 71 78 
with question 1 69 64 
with question 2 32 31 
with question 3 61 A8 


From these figures it would seem that the inventory is equally valid for 
women. While the coefficient of correlation between the total score and the 
self-rating scale is slightly lower for women, that with question 3 is higher. 
Of the three questions, aumber three is most directly related to attitude, or 
feeling toward activity. 

To gain an indication of the past experience of the students in the three 
activities studied (badminton, bowling, and folk dancing), a questionnaire 
was developed and administered to the students at entrance to college. 

Skill and knowledge scores were obtained following instruction in badmin- 
ton, bowling, and folk dancing. The average of the ten best scores was used 
to measure skill achievement in bowling; scores on the Miller Badminton 
Test (6), skill in badminton; and rating on skills and dances, achievement in 
folk dancing. Written examinations were administered at the end of each 
activity course.* 


GENERAL MOTOR ABILITY IMPROVEMENT 

The difference in the general motor ability of the experimental group fol- 
lowing instruction in the basic physical education course and that of the 
control group after the same amount’ of instruction in the regular activity 
program was studied and tested for significance. 


ATTITUDE CHANGE 

The change in attitude toward physical education of the two groups during 
these same periods was also studied. The means of the attitude scores of the 
experimental and control groups at the end of six credits of physical educa- 
tion activity were compared ar! the difference tested for significance. The 
difference in the attitude change of the low motor ability students of the 
various instructors in the physical education department and in the dif- 
ferent activities was studied to determine whether activity and instructor in- 
fluence are factors in any difference in attitude of the two groups. 


SKILL AND KNOWLEDGE ACHIEVED 

The skill and knowledge achieved by the experimental group at the end of 
one quarter of instruction in badminton, bowling and folk dancing were 
compared with those of the control. These three activities were chosen for 
study for the following reasons: 


4The reliability and validity of the measures are reported in detail in the dissertation. 
5Approximately 40 hours of instruction. 
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A. They make varied demands on the student because of basic’ differences 
in execution. 


1. Bowling 
(a) Force is imparted to an object held in the hand, 
(b) The movement of the feet must be timed with the swing of 
this object. 
(c) Accuracy is restricted to a specific small area. 

2. Badminton 
(a) Force is imparted to a moving object by means of an imple- 
ment held in the hand. 
(b) The movement of the feet and the swing of the racket must 
be timed with an approaching object. 
(c) Accuracy is necessary only within a larger area. 

3. Folk Dance 
(a) Force is directed toward the movement of the student’s own 
body. 
(b) The movement must be timed in relation to established 
rhythmic patterns. 
(c) Accuracy involves the movement of self in relation to other 
people, both stationary and moving. 


B. Past studies at the University of Washington indicate that the enroll- 
ment of low motor ability students is likely to be greater in these activi- 
ties than in the other 16 offered by the department. 

As stated previously the experimental and control groups were equated on 
the basis of general motor ability and attitude toward physical education at 
entrance to college, and A.C.E. Test score. 

It was found that of the students who had had the basic physical hee. 
tion instruction, and for whom all of these measurements were available, 25 
had instruction in bowling, 16 in badminton, and 15 in folk dancing. These 
students made up the experimental groups for this study. 

Control groups in each activity were matched with the groups of students 
who had had instruction in the basic physical education curriculum on the 
above factors. 

In order to keep instructor influence constant, an attempt was made to 
equate as nearly as possible the number of students of each instructor in each 
experimental and control group. 

Other low motor ability students, both those who had and those who had 
not had the basic physical education class, had taken courses in these three 
activities. However, no attitude nor past experience index scores were avail- 
able for these students. Since the groups of students for whom all measure- 
ments were available were so small, scores for these students were added to 
the previous groups to determine whether the same trends would be appar- 
ent with the larger groups. The means of these larger groups were tested to 
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determine whether the experimental and control groups were significantly 
different in original motor ability and A.C.E. scores. 


To complete the study of the difference between the experimental and con- 
trol groups in skill and knowledge following one quarter of instruction in 
the regular activity program, the measurements of those students in the ex- 
perimental groups in the three activities were combined. This gave an experi- 
mental group of 56 students for whom all measurements were available 
(bowling, 25; badminton, 16; folk dancing, 15) and one of 93 students for 
whom motor ability and A.C.E, scores were the only equating factors (bowl- 
ing, 36; badminton, 32; folk dancing, 25). In the same way scores for the 
control groups were combined. To determine whether these larger groups 
were matched in original motor ability, A.C.E. scores, and (for the groups 
of 56) attitude at entrance to the university, any differences between means 
of the experimental and control groups were tested for significance. 


Since the skill and knowledge scores varied in the three different activities 
it was necessary to change these to standard scores for this study of the com- 
bined groups. 

To compare the skill gained by the experimental group in bowling, bad- 
minton and folk dancing with that of the control group, the mean skill scores, 
standard deviations, and sigmas of the means were computed. THe differences 
between the means of the control and experimental groups were tested for 
significance by the “t” test. This procedure was carried out in each activity 
for the small groups who were matched on the basis of all three factors 
(motor ability, attitude, A.C.E.), for the larger groups who were matched 
only in motor ability and A.C.E. scores, and for the large combined experi- 
mental and control groups. 


To determine whether the past experience of the groups in these activities 
could be a factor in the difference between the groups, the past experience 
indices of those groups for whom this measurement was available were stud- 
ied. The means of the past experience indices, standard deviations, and 
sigmas of the means were computed for the experimental and control groups. 
The differences between means of these two groups were tested for signifi- 
cance. 


Activity influence was kept constant since the same number of students 
in the experimental and control groups was involved in each activity. Since 
there was a slight difference in the number of students in the experimental 
and control groups taught by certain instructors, it was necessary to deter- 
mine whether there was a significant difference in the skill achieved by all 
the low motor students of these particular instructors. The average skill score 
of all low motor students (both experimental and control) taught by these 
instructors was calculated and any differences which favored the experimental 
group were tested for significance. 


6Small sample statistics were used for groups under 30. 
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The above procedure was repeated using the scores on the knowledge ex- 
aminations in place of the skill scores. 


STUDENT EVALUATION 


Students evaluated the course in anonymous written evaluations imme- 
diately following the course and in interviews a year and a half ater. 


Results 
GENERAL MOTOR ABILITY IMPROVEMENT 


The results show that the experimental group have a lower’ mean score 
on the general motor ability test at the end of the basic physical education 
course than have the control group after the same amount of instruction in 
the regular physical education activity program (see Table 1). In the basic 
course, with the exception of instruction in running, there is no instruction 
which deals specifically with any activity involved in the Humiston Motor 
Ability Test. 


TABLE 1 


Comparison of Means of Original and Final Motor Ability Test Scores of Experimental 
and Control Groups 








| | | a | | Level of 
Test No. Mean ¢ m Diff. t Signif. 
Original Test 
Experimental 41 62.60 3.94 62 34 32 74% 
Control 41 62.26 5.34 83 
Final Test! -’ @ 
Experimental 41 52.90 4.47 .70 3.05 2.82 1% 
Control —..— 41 55.95 5.16 81 








1After basic physical education for the experimental group and the same amount (approxi- 
mately 40 hours) of instruction in the regular activity program for the control group. 


However, every attempt is made to gain an understanding on the part of 
the students of the principles of efficient body movement and their applica- 
tion to a variety of sports and everyday activities in the hope that the students 
will be able to apply them in any motor situation that they may encounter. 
Since the students who have this instruction improve their mean score on the 
general motor ability test more than those who do not, they apparently are 
able to make some application of what they have learned, in executing the 
various activities involved in this test. The improvement may also be due to 
more self-confidence on the part of these students in attempting a motor test 
after a class which has emphasized their ability to improve their performance 
of basic motor skills. 


ATTITUDE CHANGE 


While the attitude of the experimental group toward physical education is 
only slightly higher at the end of the basic physical education course than 


7Since this is a time score, the lower score is better. 
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that of the control group after an equal amount of instruction in the regular 
program, it improves more during this instruction than does that of the con- 
trol group in the regular program, though this difference is not statistically 
significant (see Table 2). However, it is found that the attitude of the experi- 
mental group continues to improve as these students go on through other 
activities in the program so that after six credits of physical education activity 
their attitude mean is significantly higher than that of the control group. 








TABLE 2 
Difference in Attitude Means of Experimental and Control Groups 
| | | Level of 
Group No. Mean ¢ om Diff. t Signif. 
Original Attitude 
Exp. 28 144.4 19.0 3.59 9.1 1.65 10% 
Con, 27 153.5 21.0 4.04 


Attitude after Two Credits of Physical Education (after basic physical education for the 
experimental group) 


Exp. 28 151.5 20.1 3.80 1,41 .22 80% 
Con, 27 150.1 25.2 4.85 

Final Attitude Score (after six credits of physical education) 
Exp. 28 159.5 21.5 4.06 13.21 2.24 3% 
Con. 27 146.2 21.1 4.06 





1Experimental group mean is higher. 


To determine whether this difference between the experimental and control 
groups could be due to the influence of various activities, the numbers and 
percentages of the two groups taking each activity were compared. The results 
show that approximately the same percentage of each group is involved in 
each activity. Swimming, modern dance, and tennis are the only activities 
in which there is a difference in percentage as great as five. 

A study of all low motor ability students enrolled in these activities re- 
veals that the mean attitude change of those taking swimming is significantly 
higher than that of those enrolled in folk dancing (2% level) and golf (1% 
level), and that the mean attitude change of those in bowling, modern dance, 
and tennis is greater than that of those in golf, but these differences are not 
highly significant. 

Of the activities in which more of the experimental group enrolled, swim- 
ming and modern dance tend to improve students’ attitudes toward physical 
education activity. Of the activities in which more of the control group en- 
rolled, tennis and archery seem to improve attitude. 

In considering the three activities (swimming, modern dance, and tennis) 
for which there is any amount of difference in the percentage of the experi- 
mental and control groups involved, it is found that all tend to improve atti- 
tude. The experimental group has the higher percentage in swimming and 
modern dance while the control per cent is higher in tennis. The only ac- 
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tivities to which any of these is significantly superior are golf and folk danc- 
ing, and there is a slightly higher percentage of the experimental group in 
folk dancing and the same percentage of both groups in golf. 

From these results, it would seem that a particular activity or group of 
activities is not responsible for any difference between the experimental and 
control groups in change of attitude toward physical education activity. 

To determine whether instructor influence is a factor in the attitude im- 


provement of the two groups, the number and percentage of each group who 
had instruction from various members of the physical education staff were 


calculated. 


The results show that only in the case of instructors A, E, J, M, and N is the 
difference in percentage of the two groups as great as five. Instructors A, E 
and N taught more students in the control group and J and M more in the 
experimental group. In studying the change in students’ attitudes toward 
physical education activity during instruction by various instructors, it is 
found that the mean attitude score of the students of all of these instructors, 
with the exception of E, improved. However, the differences between the 
change in E’s students’ mean attitude score and that of the other instructors 
is not significant. 


The results indicate that a particular instructor is not a factor in any su- 
periority in attitude change of the experimental group over the control. Ap- 
parently the more individualized instruction that is possible in the basic 
classes, the emphasis on understanding and the detailed evaluation procedures 
throughout the course give the students a better feeling about participation in 
activity. 


SKILL AND KNOWLEDGE ACHIEVED 


It is found that the total experimental group gains a higher level of skill 
and knowledge after one quarter of instruction in badminton, bowling, or 
folk dancing than does the control group. When the results of the small 
groups in each activity are studied, the superiority of the experimental 
groups is not great enough to prove statistically significant in most instances 
(see Tables 3 and 4). The differences between the skill means of the experi- 
mental and control groups are more nearly significant in badminton and 
bowling than in folk dancing, while the differences between knowledge means 
of the two groups are more nearly significant ia folk dancing and bowling 
than in badminton. However, when the results for the three activities are 
combined the superiority of the experimental group is significant in both skill 
and knowledge. 

The low motor ‘ability students who have the basic physical education in- 
struction are able to approach the skill T-Score mean (50) of all students 
taking beginning bowling and folk dancing, and to equal or slightly surpass 
their knowledge T-Score means in all the activities (see Table 5). Those of 
equally low motor ability and equal attitude at entrance to college and equal 

















Significance of Difference in Mean Skill Scores Achieved by Experimental and Control 


TABLE 3 


Groups 





| Matched in Motor aoe, 
Attitude and A.C.E 


| Matched in Motor Ability and A.O.E. 














| | Signit. of | | Signif. of 
Group No. Mean Diff. | No. Mean Diff. 
Badminton 
Exp. 16 32.8 2% 32 32.6 11% 
Con. 16 25.1 32 28.7 
Bowling 
Exp. 25 96.8 12% 36 95.7 8% 
Con. 25 89.6 36 89.3 
Folk Dancing 
Exp. 15 51.5 437 25 52.1 17% 
Con, 15 48.5 25 48.0 
Combined Group (T-scores) 
Exp. 56 47.5 1.3% 93 47.0 1% 
Con. 56 42.8 93 43.2 
TABLE 4 


Significance of Difference in Mean Knowledge Scores! Achieved by Experimental and 


Control Groups 





Matched in Motor Ability, 
Attitude and A.C.E. 








y Matched in Motor Ability and A.C.E, _ 




















| | Signif. of | | Bignit. Y 3a 
Group No. Mean Dif. ! No. | Mean 
Badminton 
Exp. 16 25.6 21% 32 26.0 28% 
Con. 16 30.4 32 29.0 
Bowling 
Exp. 25 14.9 3% 36 16.6 8% 
Con. 25 20.6 36 20.2 
Folk Dancing 
Exp. 15 14.1 1Q% 25 16.1 3% 
Con. 15 21.5 25 24.2 
Combined Group (T-scores) 
Exp. 56 52.1 1% 93 50.6 1% 
Con. 56 45.7 93 45.7 
1Lower score is better 
TABLE 5 
Mean T-Scores for All Low Motor Ability Groups in Badminton, Bowling, and Folk 
Dancing 
| Badminton | Bowling __ {eas Folk Dancing 
Group | No. | Mean | No. | Mean | No. | Mean 
Skill Scores 
Exp. 32 44.3 36 48.1 25 49.0 
Con. 32 41.3 36 43.8 25 44.6 
Knowledge Scores 
Exp. 32 50.6 36 49.8 25 51.9 
Con. 32 36 25 43.9 
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A.C.E. score who go directly into the regular activity program are less able 
to compete with the total group in both skill and knowledge. 


In comparing the past experience of the control and experimental groups 
the only significant difference that is found is in badminton. Since it is the 
control group that has had the greater past experience in badminton, it would 
appear that past experience is not a factor in the superiority of the experi- 
mental group. 

Another factor which presumably could cause a difference between the 


two groups is the instruction of the various members of the physical educa- 
tion department. 


It is found that there are only a few instances in which the differences in 
number in the two groups taught by an instructor exceeds two. The greatest 
difference is apparent in the folk dancing groups. However, the difference 
between the skill means of the students of these instructors is not significant. 

When the differences between knowledge means of the low motor ability 
students of various instructors are studied, the same results are apparent. 
None of the differences proves significant. 


When the combined groups are considered, it is found that instructors A 
and M taught a slightly higher number of the experimental group while 
instructors E and K taught slightly more of the control group. The mean 
T-scores of the low motor ability students of these instructors are shown in 
Table 6. While the mean knowledge T-score of the students of instructor E 
(taught more of the control group) is lower than that of either instructor 
A or M, these differences do not prove to be significant. The results indicate 
that instructor difference has little effect on the difference between the experi- 
mental and control groups in skill and knowledge at the end of one quarter of 
instruction in badminton, bowling, or folk dancing. 


TABLE 6 
Mean T-Score of Low Motor Students Taught by Various Instructors 











| All Measurements Available? Attitude Not Available? 
Method Inmv—etew | Be | Men | te y Nen~l 
Skill 
Taught more A 35 43.5 44 43.6 
experimental M 10 46.1 20 46.9 
Taught more E 10 43.9 11 41.4 
control K 21 48.3 33 48.7 
Knowledge 
Taught more A 35 48.8 44 47.6 
experimental M 10 49.6 20 49.2 
Taught more E 10 45.1 ll 43.1 
control K 21 511 33 48.4 














4Groups of 56 experimental and 56 control. 
8Groups of 93 experimental and 93 control. 
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The difference between the control and experimental groups in skill and 
knowledge achieved is great enough to be significant when the large groups 
are considered and the trend is consistently in favor of the experimental 
group regardless of activity, Since motor ability at entrance to college, atti- 
tude, A.C.E., past experience, and instructors are not factors in this difference, 
it can be assumed that the basic physical education class does help the low 
motor ability student to gain a slightly higher level of skill and knowledge 
than would be possible without the instruction. Whether this greater skill 
achieved by the experimental group is responsible for the improved attitude, 
or a better and more self-assured attitude for the greater skill achieved, is a 
question. Either may be due to the students’ gaining an understanding of 
body mechanics, or to their experiencing success in motor situations, or both. 


STUDENT EVALUATION 


The student reaction to the course, both in anonymous written evaluations 
and in interviews a year and a half later, is highly favorable. The students 
feel that the course is of value and should be offered to entering Freshman 
women. 

Of the 145 students who wrote short evaluations of the basic physical edu- 
cation class at the end of the course, only one indicated that she did not ap- 
preciate the course. 

Of the 41 students interviewed after completing several classes in the regu- 
lar physical education activity program, all but one (98%) responded that 
they felt that the course had been of help to them. Ninety-five per cent replied 
that they thought that it was worthwhile to continue to offer the course to 
incoming Freshmen, one student (2.5%) replied that she was not sure, and 
one student said that she thought that it was not worthwhile. The instruc- 
tion in relaxation was mentioned most frequently as being of value. The 
general understanding of basic principles of movement gained in the basic 
course was mentioned by the next highest number of students interviewed. 


Conclusion 

Within the limitations of this study, the following conclusions seem justi- 
fied : 

1. The general motor ability of the low motor ability students can be im- 
proved to a greater degree through instruction in the basic physical education 
course than through the same amount of instruction in the regular activity 
program. 

2. The background of basic physical education instruction seems to be 
important in improving the attitude toward physical education of the low 
motor ability students as they receive subsequent instruction in the activity 
courses in the regular physical education program. 

3. Those students of low motor ability who receive instruction in basic 
physical education previous to instruction in beginning badminton, bowling, 
or folk dancing seem to have greater success in gaining skill and knowledge 
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in these activities than do those of equal motor ability who enter these 
courses without the preliminary instruction. 
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APPENDIX 


Basic Physical Education Course Outline 
I, OBJECTIVES 


A. To develop a motor vocabulary of basic skills which are useful in everyday activi- 
ties as well as those which will be useful in the activities for which the students may 
register during the remainder of their physical education requirements. 
1, to bring about understanding of the application of the basic physical principles 
involved in efficient movement. 
2. to provide interesting situations for the practice of various skills. 
3. to make clear the interrelationships of activities. 
B. To develop the ability to relax at will. 
1. to give practice to relaxing the entire body. 
2. to give practice in relaxing paris of the body while other parts are working. 
C. To develop the students’ self-confidence in their ability to control their bodies. 
1. to give practice in some simple skills and to present the more difficult skills in a 
manner and at a speed appropriate for the class. 
2. to provide methods of evaluation which will make improvement obvious to the 
students. 
3. to give encouragement and praise. 
D. To break down the dislike of activity in general and physical education in par- 
ticular which has been built up because of previous feelings of inadequacy, 
1, to provide a friendly informal atmosphere, 
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2. to express a spirit of understanding and helpfulness at all times. 
3. to develop self-confidence (see C. above). 


II. CURRICULUM (summary) 
A. Relaxation 
B. Strength Exercises 
C. Co-ordination Exercises 
D. Basic Motor Skills 
1. Skills Presented 
Standing; walking; running; stopping and changing directions; jumping and 
landing; throwing and catching (fleece ball, softball, volleyball, basketball) ; 
striking (volleyball serve and volley, tennis forehand, badminton forehand, golf 
swing); pushing, pulling; lifting; carrying; falling. 
2. Method of Presentation 
(a) Discussion 
(1) Basic mechanical principles—presented in language understandable 
to the group with examples within the experience of the group. 
(2) Likeness to other skills—relationships between different activities— 
reasons for differences. 
(b) Practice of each skill 


(c) Use of skill in a very simple “game situation” (relays, etc.). 


Ill. EVALUATION 
Carried on throughout the course. 


(Submitted 5-11-54) 
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Abstract 
This article reports the relation between Jump and Reach test scores and intelligence 
test scores of 1013 secondary school boys, the relation between the Jump and Reach test 
scores of athletes and non-athletes, and the relation between Jump and Reach test scores 
of seven sport groups. The correlation between Jump and Reach test scores and intelli- 
gence test scores was .037. Athletes were significantly superior to non-athletes in Jump 
and Reach test performance. The Jump and Reach test scores of seven athletic groups 
indicate that power is more closely related to performance in some sports than in others. 


FACTORS ESSENTIAL TO athletic performance have been the subject of 
much speculation and some research. Coaches often consider size, height, 
speed, agility, power, endurance, or a combination of these physical attributes 
when choosing athletic teams. The relation between physical and mental effi- 
ciency has received considerable attention. Popular opinion concerning these 
matters varies widely. This study was concerned with power and its relation 
to athletic performance and to intelligence in high school boys. 

It was the purpose of this study (1) to determine the relation between a 
boy’s ability to generate power as measured by the Jump and Reach test and 
his intelligence as measured by the Henmon-Nelson Tests of Mental Ability, 
(2) to determine the power relation between athletic and non-athletic groups, 
and (3) to determine the power relations between certain sport groups. 

Power is defined as force times velocity. 

In the Jump and Reach test the power generated is dependent upon the 
amount of force applied and the speed with which it is applied. The dis- 
tance jumped in the test will be determined by the amount of power which 
the individual can generate in relation to his weight, influenced to some ex- 
tent by his co-ordination. Thus the Jump and Reach test may be used as a 
practical measure of the effective use of power by an individual in certain 
situations. 


Review of the Literature 

Di Giovanna (5) states that there is no definite correlation between intelli- 
gence and athletic ability (r.08) or between intelligence and motor ability 
(r.07) in college men. 
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Hackensmith and Miller (8) found that University of Kentucky men par- 
ticipating in intramural athletics had a higher mean grade point and a higher 
mean intelligence quotient than those not participating. 

Reals and Reess (23) studied the intelligence and scholarship of high 
school lettermen. They summarized their study as follows: (1) Athletes have 
slightly lower intelligence than non-athletes; (2) Track athletes are signifi- 
cantly higher in intelligence than other athletic groups; and (3) Baseball 
athletes as a group rank intellectually below all other groups. Even more 
pronounced, it would seem, is the evidence that with intelligence held con- 
stant, the scholarship of athletes is below the scholarship of non-athletes when 
an objective measure is the criterion. 

Seegers and Postpichal (25) report a study of I.Q.’s and scores in each of 
five athletic events achieved by 656 boys in the public schools of Philadelphia. 
Half the correlations between I.Q.’s and scores in the athletic events were 
positive but below .40. The correlations were higher for the more complicated 
events but none was higher than .55. They concluded that individual varia- 
tion was so great, and the forecasting utility was so small that these tendencies 
should not be given an individual application. 

Jones (14) compared the intelligence quotients of athletic award winners 
in Indianapolis, Indiana, with those who had not won athletic awards. He 
concludes: 

(1) High school athletes are more intelligent than non-athletes; (2) there is a smaller 
percentage of athletes than non-athletes in the lower intelligence levels; (3) a larger 
percentage of the athletes than of the non-athletes is in the normal and superior groups 


of intelligence; (4) in the very superior and near genius groups the percentage of athletes 
and non-athletes is about the same. 


Kulcinski (15) says: 
A definite and positive relationship exists between various degrees of intelligence of 


fifth and sixth grade boys and girls and the learning of fundamental muscular skills, and 
this relationship can be measured. 


The group comparisons show a significant degree of learning by the superior groups, 
marked superiority of the normal groups over the subnormal groups, and a high degree of 
superiority of the superior groups over the sub-normal groups. 

Landis, Burtt, and Nichols (16) found the correlations between intelligence 
and four athletic events as follows: hundred yard dash, .01; running broad 
jump, —.03; baseball throw, .04; and fence climb, .07. They concluded that, 
as far as their test measured it, there was no relationship between physical 
efficiency and intelligence. 

Rudisill (24) studied the relation of Alpha Test scores and academic 

‘ grades to tracing, tapping, grip, vital capacity, and endurance of grip. The 
subjects were 13 men and 27 women of the University of Pittsburgh. Rudi- 
sill reports there is a tendency towards a relation between physical capacity 
and intelligence in men (r.47) but not in women (r.18), and between physi- 
cal capacity and academic performance in women (1.43) but not in men 


(r—.04). 
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Thompson and Witryol (26) studied the relation between Otis Gamma 
Group Intelligence Test scores and motor learning ability as measured by a 
high relief finger maze. The coefficient of correlation between intelligence 
scores and errors made by college students was .167; between intelligence 
and time to learn the figure .304. The coefficients for a more widely dis- 
persed group of intelligence quotients than those of the college students used 
were .739 between errors and intelligence scores and .759 between intelligence 
and time to learn the maze. 

Halsey (9) studied Otis Test scores; academic grades; physical measures 
of height, weight, total strength, and vital capacity; tests of running, jumping, 
and climbing; and estimates of athletic skill of Wellesley College women. She 
found “practically no correlation between measures of mental ability on the 
one hand and physical traits and abilities on the other.” 

Van Dalen (28) in studying the play of junior high school boys and girls 
reports the following correlations: between intelligence quotients and Strength 
Index, .26; between intelligence quotients and Physical Fitness Index, .13; 
and between intelligence quotients and General Motor Capacity, .28. 

Brace (3) makes the following statement: 


Intelligence, in terms of 1.Q., of the feebleminded girls studied, has slight relationship 
to ability to learn gross bodily motor skills of the sport type, and this relationship appears 
to be partly due to motor ability and general athletic ability and is so low as to have no 
predictive value. 


Johnson (13) made comparisons between Psychological Test scores and 
Johnson Test scores, between Psychological Test scores and academic grades 
earned by college freshmen students, and between Johnson Test scores and 
academic grades. Johnson concludes: 


1. There is no significant relationship between physical skills as measured and mental 
power or general intelligence as measured r—.059. . 

2. There is just a meager relationship between intelligence as measured and academic 
grades r.476. 

3. There is no significant relationship between physical skill and academic grades for 
men (r.068) or for women (r.075). 

4. There is but a hint of relationship between skill and grades in physical education 
activities r.1985. 

5. There is no sex difference in either physical skill or academic achievement. 

Vickers, Poyntz, and Baum (29) report that a high Brace Motor Ability 
score was associated with good abdominal muscles and high intelligence and 
was found to be inversely related to obesity in children. 

Tuttle and Beebee (27) studied the scholastic attainment of letter winners 
at the State University of Iowa and report as follows: 

1. The scholastic attainment of letter winners is approximately equal to the average 
of the male group to which they. belong. 

2. The correlation between the ranks assigned by the placement scores and grade point 
averages is approximately .80. 

3. The sports on which the most emphasis is placed rank lowest in scholastic attain- 
ment. 

4. Scholastic averages in all sports move down during the season of competition. .. . 
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; 5. The data indicate that scholastic attainment and athletic success are directly re- 
ated. ... 

Meserve (20) compared Brace Motor Ability Test scores of normal boys 
with Stanford-Binet and Otis Group Test scores and found a correlation of 
318, 

Isley (12) correlated measurements of 358 men students at Pomona Col- 
lege. He reports a correlation of .045 between physical fitness and intelligence 
quotient; an r—.119 between physical fitness and height; an r.108 between 
physical fitness and agility score; an r—.064 between physical fitness and 
weight; an r.049 between physical fitness and scholastic record. 

Ray (22) determined the ten possible correlations among mental ability, 
mental achievement, physical ability, physical achievement, and citizenship 
achievement of high school boys. His subjects were divided into four I.Q. 
levels. Of the forty correlations reported, there was one of .76 between men- 
tal achievement and motor achievement in the lowest I.Q. group and a cor- 
relation of .59 and of .54, between mental achievement and citizenship service 
at the highest and lowest I.Q. levels respectively. All other correlations were 
.33 or less. 

Glassow and Broer (7) state that D. A. Sargent introduced the Sargent 
Jump in 1921 as an excellent measure of the explosive power of the legs. 
Schwegler and Englehardt in 1934 suggested a scheme whereby the number 
of jumps possible in 15 seconds could be scored by two formulas. One, for 
college men, included the sum of the successive jumps times the square root 
of weight divided by height. The other formula for high school boys added 
age to the denominator. They report reliability coefficients of .71 and .76 
for the test and validity coefficients of .79 for men and .63 for boys. 

L. W. Sargent, Bovard and Cozens, and McCloy conclude from their ex- 
perimentation with the Sargent Jump that there is probably no advantage in 
using height and weight in the formula for determining performance in the 
Sargent Jump. McCloy suggests also that teaching and practicing the form of 
the jump should precede the testing for the greatest validity of the measure. 

According to McCloy (19), Bovard and Cozens found a correlation of .55 
between this jump and four athletic events: the running high jump, the stand- 
ing broad jump, the rope climb for speed, and the 980-yard run. 

McCloy (19) studied the relations between the Sargent Jump and four 
track and field events involving power. A reliability coefficient of .890 was 
obtained for the four events and one of .854 for the Sargent Jump. He states 
that in a number of studies the Sargent Jump was found to correlate with 
track and field events for men and boys from .65 to .75. He also states that 
the “chalk jump” has been suggested and used as a substitute for the Sargent 
Jump as a measure of power. 


Procedure 


One thousand thirteen boys of the Allentown, Pennsylvania, Public High 
School were tested. A jump and reach board with horizontal lines one inch 
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apart was placed on the wall. The person tested was placed close to the wall, 
face in, feet together and flat on the floor, with arm extended to the maximum 
height to obtain his standing reach. He was, in preparation for the jump, in- 
structed to stand with his reaching arm next to the wall and to jump and mark 
the height of his jump with the same arm next to the wall. The amount of 
squat or dip used preparatory to jumping was optional. 

The difference between his standing reach and jumping height was re- 
corded as his power score. The best of three jumps was recorded as the score. 
The subjects were familiar with the test because it was a part of their physi- 
cal education testing program but were allowed to practice the jump if they 
desired to do so. 

The Henmon-Nelson Tests of Mental Ability were used. These tests, de- 
signed for junior and senior high school students, were given and scored by 
the regular testing personnel at the school. 


Results 
RELATION OF POWER AND INTELLIGENCE 


The scores for both power and intelligence were plotted. These curves 
closely approximated that of the curve of normal distribution. 

The coefficient of correlation between the Jump and Reach test scores and 
the intelligence test scores was computed by the formula: 


er £3 zy 
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This indicates that there is no relation between intelligence and power as 
measured in this study. 


RELATION OF POWER AND ATHLETIC PERFORMANCE 


Of the 1,013 boys tested, 51 were lettermen and were considered the ath- 
letic group. The other 962 were designated the non-athletic group. 

The mean of the Jump and Reach test scores for the athletes was 18.74 
inches and for the non-athletes was 16.80 inches. The significance of the dif- 
ference between the means was determined by dividing the differences be- 
tween the means by the standard error of their difference, and a critical ratio 
of 5.1 was found. This indicates that the difference between these groups in 
this power performance is statistically significant. It is therefore postulated 
that power as measured by the Jump and Reach test is an important compo- 
nent of athletic ability. 
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POWER RELATIONS AMONG SPORTS GROUPS 
The 51 athletes were divided into seven sport groups based upon the sports 
in which they had lettered. Football had 20 lettermen; basketball, 9; track, 
‘ 4; boxing and wrestling, 6; swimming, 5; tennis, 4; and baseball, 5. Two men 
were represented on more than one sport group. 


The mean Jump and Reach scores for these sport groups are listed in 
' Table 1. 


The analysis of variance technique was used to test the hypothesis that the 
seven athletic groups were from the same population. The ratio of two inde- 
pendent estimates of variance, between groups and within groups, was com- 
puted. Snedecor’s Table for F was consulted to determine whether or not 
the ratio was significant. Since the ratio was significant at the 1-per-cent 
level of confidence, it was apparent that the groups were not from the same 
population and that statistically significant differences existed among the 
groups. The t test was applied to determine the significance of the differ- 
ences between the means of sport groups. The values of t for the differences 
between the means of the sports groups tested are listed in Table 1. The raised 
numbers following some of the values of t indicate that the differences be- 
tween the means are significant at the 1- or 5-per-cent levels of confidence. 

The superiority of the Jump and Reach scores of the track men, swimmers, 
basketball players, and football players over the boxers and wrestlers was 
found to be significant at the 1-per-cent level of confidence. 


TABLE 1 


The Values of t for the Differences Between the Means of the Jump and Reach Test 
Scores of the Sport Groups Tested 











Boxing and 

Basketball Track Wrestling | Swimming Tennis Baseball 

Mean 19.5” 21.5” 16.1” 20.8” 16.7” 19.0” 

18.4” Football - 1.130 2.2705 3.4901 2.18005 1.240 545 

19.5” Basketball 1.270 3.2701 .9635 1.770 370 

21.5” Track — 3.8301 4220 2.6005 1,510 
16.1” Boxing & 

Wrestling — 4.05001 425 2.5005 

20.8” Swimming 2.4705 1.240 

16.7” Tennis — 1.390 























Nore: Raised numbers following some of the values of t indicate that the differences between 
the means are significant at the 1 or 5 per cent levels of confidence. 


The difference betwéen the tennis and baseball groups was not significant 
at the 5-per-cent level of confidence. Track men surpassed all other groups 
in mean score; this superiority was significant at the 5-per-cent level of con- 
fidence, or higher, only in relation to football men, tennis players, and boxers 
and wrestlers. At this level of confidence, the boxers and wrestlers were sur- 
passed by all but tennis men. 
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The evidence indicates that power, as measured by the Jump and Reach 
test, is more closely associated with some sport groups than with others. It 
appears that power among the groups tested is more closely related to track, 
swimming, basketball, and baseball than to boxing and wrestling, tennis, and 
possibly football. 


Summary and Conclusions 


The Jump and Reach test of power and the Henmon-Nelson Tests of Men- 
tal Ability were given 1,013 high school boys. The boys were divided into 
two groups. Fifty-one who had earned athletic letters were designated the 
athletic group and the remaining 962 made up the non-athletic group. The 
athletic group was divided into seven sport groups. The relation between the 
power measure and the intelligence measure and the relations between the 
power performances of the various groups were studied. 


The scores on the Jump and Reach Test of power and on the Henmon- 
Nelson Test of Mental Ability closely approximated the curve of normal dis- 
tribution. 


The correlation between intelligence and power was .037, which is too low 
to be predictive. 

There was a significant difference (critical ratio 5.1) between the means 
of Jump and Reach test scores of athletes and non-athletes which indicates 
that power as measured by this test is closely associated with athletic success. 


The differences between the power performances of the seven sport groups 
suggest that power is more closely associated with some sports than with 
others. The significance of the differences between the means of their Jump 
and Reach scores indicates that for these groups power is more closely asso- 
ciated with track, swimming, basketball, and baseball than with boxing and 
wrestling, tennis, and possibly football. 


Wider application of these findings should be based upon larger samples. 
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Abstract 


In this study, two and three-dimensional slides were made of eight defensive formations 
as though viewed from six offensive positions in the line (excepting center) and the 
quarterback position. Two equated groups were trained tachistoscopically at 1/100 sec. 
with their respective slide series. The group trained with two-dimensional slides had a 
higher percentage of correct responses (79.3%). After slide training, when tested at one 
second on football defensive formations with line players, both groups were able to 
identify the formations with equal accuracy (approximately 95%). 


IT WAS THE PURPOSE of this study to explore the possibilities of using 
two- and three-dimensional slide images with tachistoscopic? training tech- 
niques for instructing high school football players in recognition of funda- 
mental football defenses. 


It seems reasonable to believe that recognition of different play situations 
in football and many other sports can be taught by conducting a training pro- 
gram using recognition training principles as used in World War II to teach 
Armed Service personnel recognition of planes and ships. Some educational 
institutions are teaching various phases of reading, spelling, arithmetic, music, 
etc., by this same method of instruction. The principle of teaching and learn- 
ing in this technique of flashing projected slide images on the screen is 
basically the same. Naturally, the contents of scenes will differ. In sports, the 
primary concern would be the selection of conditions which require instanta- 
neous decisions. These situations are many and varied. 


1The material for this article is based on a dissertation submitted in partial fulfillment 
of the requirements for the degree of Doctor of Physical Education at Indiana University, 
1951. A patent is pending on the Instruction Method and Apparatus developed in this 
study. It was filed in the U. S. Patent Office January 19, 1954. 


2A tachistoscope is an apparatus for exposing figures or other visual stimuli for a 
second or a fraction thereof. It may be attached to the lens mounting of most slide 
projectors, 
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In the game of football, for example, this could very well be the situation 
of an offensive team on the line of scrimmage and ready to put the ball in 
play. It is imperative that the players know what defensive pattern the op- 
ponents are using at that particular instant; so that as a team they may imme- 
diately revise any offensive maneuver that has little chance of functioning 
against a defense that has shifted into a new pattern. 


It is very difficult to teach this kind of instant recognition using the com- 
monly known means of instruction. For one thing, time is too short to spend 
the number of hours on the field that is necessary to teach instant recognition 
of a defense. Many other phases of the game must be taught, and, especially, 
the right decisions to be made after a defensive pattern is recognized. An- 
other important issue is the amount of time in which decisions have to be 
made. Blackboards, charts, diagrams, etc., may prove to be good audio-visual 
tools, but in a training program in which they are the common means of in- 
struction there is little or no emphasis given to instant decisions. In this study, 
the entire training program was conducted in a classroom environment, and a 
time limit was placed on every decision made. 


Review of the Literature 


The most thorough report of tachistoscopic techniques when using two- 
dimensional slides was given in research studies of the Army Air Forces (3). 
In this program, the flash exposure method up to speeds of 1/100 sec. was 
used in teaching recognition of aircraft. The principal aim of training was 


to develop an immediate identification of the stimulus object—airplanes, in 
this case, 

Another program based on tachistoscopic training procedures was the one 
advocated by the Keystone Company of Meadville, Pennsylvania (5). In the 
Keystone method, the application of an outline of steps for teaching was 
placed in the hands of experienced teachers for their decision as to any par- 
ticular emphasis to be placed on sentences, words, phrases, or on form-and- 
digit training. The rate of instruction was based on the ability of the subjects 
being taught to respond satisfactorily to images flashed at 1/100 sec. 

Still another program utilizing tachistoscopic training techniques was the 
one advocated by Renshaw of Ohio State University for use with his Tachisto- 
scopic Trainer in teaching reading skills (9). He believes that the method 
of short exposures is the most effective means of teaching reading skills, and 
that, through a competent training program, significant improvement in un- 
derstanding what has been seen, as well as an increase in the rate at which one 
reads comfortably, can be accomplished. He, also, wrote that tachistoscopic 
training would be likely to improve other functions besides reading skill. His 
method of teaching made extensive use of 1/100 sec. for testing purposes. 

A few studies were concerned with desirable screen illumination for differ- 
ent projection purposes. One investigation did repoit that screen illumina- 
tion intensity, varying between two and one-half and ten foot-candles, did not 
affect recognition of briefly viewed, tachistoscopically presented figures. (1). 
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The more recent research concerned with short exposure experiments have 
centered chiefly around the learning processes involved. 


One authority showed clearly that exposure time had a decisive effect on 
the number of repetitions needed to learn a group of figures (2). He con- 
cluded that the shorter the time, the more repetitions were needed, and that the 
longer the time, the fewer the necessary exposures. Another authority studied 
some factors involved in short exposure visual perception with special ref- 
erence to aircraft recognition training (8). He concluded that the use of 1/5 
sec. exposures compared to longer exposures than 1/5 sec. had no ascertain- 
able advantage over l-sec. exposures given in the same manner and with 
longer exposures than one second. 


According to the literature reviewed, proponents of visual education have 
established the value of pictures as a means of attracting attention and arous- 
ing interest. Color is known to facilitate these processes (4). However, studies 
to show the effectiveness of using colored slides with tachistoscopic training 
techniques were not found, although it is known that color aids in obtaining 
quality three-dimensional scenes. 


Research studies that have investigated tachistoscopic training while using 
three-dimensional slides was not found by the author nor was conclusive evi- 
dence available as to the correct room lighting for flashing slide images at 
short exposures. The literature concerning seating of subjects for tachisto- 
scopic training revealed no evidence to support any given seating arrangement 
for subjects to follow (3). 

A review of the literature concerning the use of color slides may generally 
be summed up by saying that colored slides are considered by some authori- 
ties as being one of the newest and most promising visual aids in education 


(6, 7). 
Production and Projection of Slides 


Four major steps were necessary to produce and project the slides for use 
in this study. First, eight football defenses were established as fundamental 
in accordance with the football literature. Second, a miniature field and model 
players were procured to be used in setting up the fundamental defenses for 
photographing. The application of photographic techniques necessary to ob- 
tain quality pictures was the third step, and the last step was the procurem -nt 
and adaptation of projection equipment for projecting two- and three-dimen- 
sional slide images at tachistoscopic speeds. 

The eight football defenses selected as fundamental were taken from 15 
defenses mentioned in the football literuture on the basis of frequency of use. 
Specific placement of individual players with a particular type of defense was 
established from the writings of 21 authorities. 

Seven offensive players’ viewpoints were selected for photographing the 
basic views (see Figure I). A zoning guide was used to facilitate setting up 
positions of individual models on the miniature field for photographing each 
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B. Left Tackle 


F. Right Guard 


ao ee ae 
G. Quarterback 


Ficure I. Selected Offensive Football Position Views of a 6-2-2-1 
Defense as Shown by Slides. 
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of the eight defensive patterns. A grid drawn on the floor made possible 
exact placement of the camera for reproduction of any single offensive view. 

In photographing the various pictures, the standards required for three- 
dimensional photography as determined by previous trial and error produc- 
tion were followed. Two exposures of the same scene, but from different cam- 
era angles, were taken which resulted in a total of 112 exposures. The finished 
films were mounted in permanent three-dimensional binders by the Society 
for Visual Education, Chicago. 

The projector used in projecting the two- and three-dimensional slide 
images was designed by the Society of Visual Education, as a three-dimen- 
sional slide projector. Polaroid glasses were required for viewers of the three- 
dimensional slides. However, the two-dimensional slide images were shown 
by covering one of the two vertical lens characteristic of this type of pro- 
jector. For short exposure equipment, two No. 3 Alphax shutters were 
mounted on an aluminum cover in front of each of the lenses and synchro- 
nized for simultaneous shutter releases ranging in speeds from 1 sec. to 
1/100 sec. The metallic screen used for projection of the slide images was 
essential for three-dimensional slide image projection and was effective in 
two-dimensional slide projection. 


Procedure 

Fifty-two football squad members of Indiana University High School, 
Bloomington, Indiana, participated in the major training program. All per- 
tinent factors which might reasonably be thought to be related to the learn- 
ing of football defenses in the manner prescribed in this study were held 
constant. The two groups were matched in regard to the five traits of eyesight, 
position played in football, number of varsity letters earned in football, intel- 
ligence (non-language factors), and chronological age. The two latter varia- 
bles were matched as regards means and standard deviations; and number 
of varsity letters, eyesight, and positions played were matched by arbitrarily 
placing equal factors in each group. Several additional factors were also held 
constant, such as the elimination of extra practice, 20 minute sessions for each 
class, and the same instructor for both groups. 


After the groups were matched, 26 subjects constituted Group I, and the 
remaining 26 constituted Group II. By random selection, Group I was as- 
signed the two-dimensional slide images as the medium of instruction in rec- 
ognition of certain fundamental football defenses, and Group II was assigned 
the three-dimensional slide images as a means of instruction. 

The slide filing system was arranged by number and defensive pattern to 
facilitate slide selection for any given session. The preparatory signals given 
to the subjects when flashing an image on the screen were based on the Army 
Air Forces recognition training program. During the training periods, all 
slides introducing a new defense were projected on the screen for one minute, 


and the advantages and disadvantages of each particular defense were dis- 
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cussed briefly. Sample review slides were projected for ten seconds and 
repeated at 1/100 sec. 


Daily lesson plans were made up so that approximately every four days two 
new defenses chosen at random were introduced, and some reviewing was 
done of slides previously shown. The last two of the 18 sessions were used 
to give a final slide test in which each group was tested over the respective 
kind of slides by which instruction had been given. 

Records were kept of all daily test scores as recorded by each subject. In 
this way, all individual recordings of slide responses were accumulated dur- 
ing the training program, and the percentage of correct answers was figured 
daily, weekly, and for the entire training program. 

A frequency table of the number of times any particular slide was shown, 
either as a sample or test slide, allowed a balanced emphasis of use to be 
placed on the total of 56 slides. Also, to avoid any tendencies for memoriza- 
tion of a particular slide, the average projection of any one slide was not 
allowed to exceed a maximum of four showings. The accumulative nature of 
these records allowed a constant check to be made in preventing overuse of 
any particular number of slides covering only one type of football defense. 

After the training program was completed, a “field” test was administered 
to the subjects in order to obtain some indication of the accuracy with which 
high school football players might reasonably be expected to recognize cer- 
tain football defenses in a football game situation. Group I and Group II 
were administered the test at the same time under identical circumstances in 
which defenses were set up by using volunteers who had not participated 
in the training program. These boys were suited in football equipment and by 
direction formed various defensive formations which were exposed in 1-sec. 
flashes to the two groups that had participated in the slide training program. 


Discussion of Results 


Group 1 who were trained with two dimensional slides had the higher per- 
centage of correct responses (79.3%) than Group II who were trained with 
three dimensional slides (72.2%). 

The final slide test of 40 chances showed Group I to average 72.4 per cent 
of correct responses, while Group II had 61.1 per cent of correct responses. 
In each case, the medium by which the subjects were tested was identical to 
the one by which the groups had been instructed. 

The groups were then tested on football defenses using live players. Both 
groups were able to identify the formations with approximately 95 per cent 
accuracy with the scenes lighted by 1-sec. flashes. Such high scores seem to 
indicate that high school football players may be taught to recognize funda- 
mental football in one second of time with little difficulty after tachistoscopic 
training with slides. 


Conclusions 
These conclusions are based on the conditions under which the investiga- 
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tion was conducted, and apply only to the problem as stated and to the slides 
and procedures used in conducting the study. 

1. In view of the fact that the percentage of correct responses to both two- 
and three-dimensional slide images throughout the entire training program 
was approximately 75 per cent, it appears that such an instructional method 
is not only feasible but also has many potentialities for the teaching of foot- 
ball defense recognition in a relatively short period of time and in a class- 
room environment. 

2. Since there was only an approximate 10 per cent difference between the 
correct responses to both types of slides, it appears that neither type possesses 
distinct advantages, even though one might anticipate certain advantages for 
the three-dimensional slide when dealing with such a spatial arrangement as 
a football defensive pattern. However, from the standpoint of economy in 
slide production, cost of procuring suitable projection equipment, and ease 
of viewing, the use of two-dimensional slides appears advantageous for prac- 
tical instructional purposes. 

3. It appears that the degree of depth illusion portrayed by the three- 
dimensional slide image is not needed to teach recognition of football defenses 
by total pattern, 

4. One one-hundredth of a second appears to be a feasible exposure time 
for teaching recognition of football defenses with two- and three-dimensional 
slide images. 

5. A training program based on the procedures utilized in this study seems 
to pose no problem of stimulating the interest of the subjects, nor of mo- 
tivating them to perform with zest. 

6. The miniature model football players, field, and background, specially 
constructed and colored to give contrasting effects on Kodachrome film, 
served the intended purpose remarkably well considering the speed of one 
one-hundredth of a second in which the images were flashed in testing. It is, 
also, possible that the exactness and reality of the slides were contributory 
factors in arousing and maintaining interest during the training program. 

7. The “field” test results indicate that high school football players can 
recognize with little difficulty actual football defenses set up in a “field” 
situation in one second of time following tachistoscopic training with slides. 


Recommendations for Further Research 


Since the nature of this investigation was largely exploratory, the recom- 
mendations for further research are made specifically to cover the possibili- 
ties of future studies in football. 

1, Additional research should be conducted to investigate the most de- 
sirable length of time for continuing a training program using either two- or 
three-dimensional slide images. 

2. The carry-over value of tachistoscopic training techniques when utiliz- 
ing two- and three-dimensional slide images should be investigated in relation 
to football game situations in which individvals are under real pressure. 
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3. The value of black and white film versus color film for football instruc- 
tion purposes when using tachistoscopic training techniques and two- and 
three-dimensional slides depicting football defenses should be studied. 


4. The educational value of teaching the judgment of specific distances 
with regard to spatial relationships of individual defensive players should be 
explored. Research of this kind, done in conjunction with tachistoscopic 
training and utilizing three-dimensional slide views, should indicate the pos- 
sibilities involved in players’ being taught to recognize quickly where their 
opponents, as individuals, are stationed. 

5. Studies to test the effectiveness of teaching other phases or the game 
of football by recognition training procedures should be investigated. 


6. Research could be done to show whether there is any relationship be- 
tween skill in recognition and such traits as intelligence (non-language), 
chronological age, and the football experience of a particular player. 


7. A study to establish the relationship between skill in slide recognition 
and skill in football defense recognition in a “field” situation would be of 
considerable value. 


8. The three-dimensional slide produced by the Vectograph*® method 
should be investigated, particularly since a Vectograph slide (3 in. by 414 
in.) can be projected in a regular two-dimensional slide projector. 
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Abstract 


In this study a special instrument was administered to 55 prospective elementary school 
teachers, The instrument was designed to determine the prevalence of 216 harmful health 
and safety misconceptions among the group of prospective elementary school teachers 
and the extent to which they were aware of the harmfulness of these misconceptions. It 
was found that many harmful health and safety misconceptions were prevalent among the 
prospective elementary school teachers and that the prospective elementary school teachers 
who knew that certain health and safety statements were completely false were also aware 
of their harmfulness. 


EDUCATION FACES A serious challenge in dealing with the harmful health 
and safety misconceptions of children (1). It has the responsibility of helping 
children to correct acquired health and safety misconceptions that may serve 
as guides to undesirable behavior. This responsibility cannot be met unless 
elementary school teachers recognize these misconceptions and are aware of 
their harmfulness. 


Purpose of the Study 

The purpose of this study was (1) to determine the extent to which a group 
of prospective elementary school teachers subscribed to certain harmful health 
and safety misconceptions, and (2) to determine the extent to which they were 
aware of the harmfulness of certain health and safety misconceptions. 


Procedure 

An instrument especially designed for evaluating the harmfulness of certain 
health and safety misconceptions was administered to a group of 55 prospec- 
tive elementary school teachers. The group consisted of 14 men and 41 women 
who were juniors in a teacher-training institution. 

The instrument was constructed by Dzenowagis (1) who had juries of ex- 
perts in the fields of health and safety validate certain health and safety mis- 
conceptions and also evaluate the same misconceptions according to their de- 
gree of harmfulness. 

The instrument consisted of a list of 187 health misconceptions, a list of 29 
safety misconceptions, and a separate instruction sheet for evaluating the mis- 
conceptions on each list. The instruction sheet consisted of: 
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1. A list of possible harmful effects that might come about as a result of an individual 
subscribing to health and safety misconceptions. The harmful effects listed were: prevents 
the acquisition of true concepts; causes unnecessary worry and anxiety; wastes time and 
money; delays the seeking of medical treatment; serves as the basis of bad health prac- 
tice; promotes fads and quackery; encourages self-medication; causes the ingestion of 
harmful susbtances; promotes hypochondriasis; builds up a false sense of security; pro- 
motes irrational fears; causes humiliation and embarrassment; impedes scientific and 
social progress; develops food aversions and fears; promotes indiscriminate use of drugs 
and medicines, and may be fatal if used as the basis for action. 

2. Instructions for each prospective elementary school teacher to read this list of harm- 
ful effects and to rate every statement on the attached list that was completely false by 
checking one of the following: (1) not harmful, (2) slightly harmful, (3) moderately 
harmful, (4) very harmful, or (5) extremely harmful. 

3. Instructions to the prospective elementary school teachers to delete any statement 
that in their opinion had any truth in it, or, in other words, was not completely false. 

4. Instructions for the prospective elementary school teachers to rate each statement 
only according to the degree of harm such a misconception would engender, and not 
according to prevalence or possibility of occurrence. 

5. Instructions for the prospective elementary school teachers to forego the evaluation 
of any misconception that was too unfamiliar to them. 


Analysis and Treatment of Data 


The data obtained in this investigation were analyzed and treated as follows: 

1. A frequency distribution of the responses by prospective elementary school teachers 
to each misconception was made. 

2. The median of the frequency distribution for each misconception was determined. 

3. A comparison was made of the median rating of each health and safety misconcep- 
tion evaluated by the yroup of prospective elementary school teachers and the juries of 
experts (1). The comparison indicated close agreement between the jury of experts and 
the group of prospective elementary school teachers as to the harmfulness of 212 of the 
216 misconceptions. The table showing the comparison is extensive and is, therefore, not 
included in this report. 

4. The statements which were deleted as being not completely false by 5 per cent or 
more of the group of prospective elementary school teachers were listed in descending 
order according to prevalence. These misconceptions are presented in Tables 1 and 2 
along with the harmfulness rating assigned to them by the juries of experts. 


Findings 


The analysis of data indicates the following to be the findings: 

1. There was close agreement between the harmfulness ratings assigned to the health 
and safety misconceptions by the group of prospective elementary school teachers and 
the juries of experts. 

2. Five to 60 per cent of the group of prospective elementary school teachers sub- 
scribed to 82 of the 216 health and safety misconceptions which were considered to be 
completely false and harmful by juries of experts. 


Conclusions 


On the basis of the findings of this investigation, the following conclusions 
seem justifiable: 

1. Prospective elementary school teachers who know that certain health and safety 
statements are completely false are also aware of their degree of harmfulness. 

2. Many harmful health and {ety misconceptions are subscribed to by prospective 
elementary school teachers. 
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Recommerdations 


The following recommendations are worthy of consideration: 

1, Extensive studies should be conducted to determine the prevalence of harmful 
health and safety misconceptions among other types of prospective teachers. 

2. Teacher-training institutions should place more emphasis on the teaching of health 
to prospective school teachers. 
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APPENDIX 


TABLE 1 


Harmful Health Misconceptions Considered as Being Not Completely False by Five Per 
Cent or More of a Group of Prospective Elementary School Teachers 




































































Per Degree of 
Health Misconceptions Cents Harmfulnesst 

(1) (2) (3) 

1. A mouthwash is healthful because it heips kill germs in the 
OI: Tak os iccuenphuaneoiieicinins 60 2 

2. Outting or shaving a person’s hair makes it grow faster and 
SEEN 2 eR IS RAE EEE eS 3 Nea ca Re Cem a 55 2 

3. A daily bowel movement is always necessary s0 a person can 
stay healthy 49 3 

4. A good way to treat frostbite is to rub the frostbitten part with 
snow 42 4 

5. All persons should use nose drops and mouth washes daily 
when they have a cold...... 29 8 

6. Everyone who has weak feet should wear arch supports to 
strengthen them 27 8 

7. Wearing bathing hats or ear plugs while swimming will give a 
person complete protection for his CAT............scss:cssreeseeressseressees 26 3 
8. Brushing your teeth every day is a sure way of stopping decay.. 25 8 
9. It is a bad health habit to drink water while you exercise............ 24 2 

10. The best way to treat a black eye is to put a piece of raw meat 
on it 22 8 
11, Persons can clean their blood by eating certain foods 20 4 
12. Sugar diabetes is caused by eating too much sugar......... 20 3 

18. The only good treatment for weak arches is to have “arch sup- 

ports placed in the Sh0CB..........sssssceeeeeesrreerseerereees 20 

14. A pain in your right side usually means that you have appen- 
dicitis 20 2 
15. The only good way to lose weight is by exercising................:+seer 16 3 

16. There are some pills that people can take which will prevent the 
common cold .......... 16 3 

17. A good health rule to follow is: “Feed a cold and starve a 
fever’’ 16 8 
18, Wearing eyeglasses will always make a person’s eyes stronger.... 16 3 
19. Most colds cannot be prevented 16 3 

20. There are some pills that people can take which will eure the 
common cold : 15 4 
21. Any exercise is bad for persons who have heart trouble.............. 15 8 
22. There are no living germs in pasteurized milk 15 2 
23. Most cases of baldness can be cured if treated early.............0000+ 13 8 
24. Anyone who keeps his skin clean will never have pimples . 18 2 

25. The vitamins in certain pills are better than the vitamins in 
natural foods ....... 13 8 
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Per Degree of 
Health Misconceptions Cents Harmfulness* 
(1) (2) (3) 
26. Persons should eat only when they feel hungry 13 2 
27. It is impossible to CUTE ANY CANCET.........cccccccseeererseerereseneeeeeseeseners 13 5 
28. Persons who have pimples or boils usually have bad blood.......... 11 8 
29. Taking vitamin pills is the best way to get your necessary 
ERE. OES FOERSTER FER DE 11 8 
30. Some people should drink very little water because it turns to 
ae Be irk nected ciicneheppneansonddanbactrixascnsstottacsccoreciocsecenasepense’ 11 4 
81. Good health does not depend on what you eat............ccccseceessensees 11 3 
32. Wearing sunglasses will give your eyes complete protection from 
AG OEM ceccinseanicectabiedames ho cinabinioceipnientdeiqudtsestvemacnsianantapmninauamaneoniens 11 8 
83. The use of tooth powders and pastes is sure to make a person's 
aie TAOUIS id adsekctavesen adadainiaiadba vabaddiaatigrdphaddagsonds ceeeovvesmubdininecsedtivken 11 3 
84. Most colds can be prevented by taking vitamin pills....... 11 2 
85. Pain near the heart is generally a sign of heart disease. 11 3 
86. Baldness is usually caused by wearing hats................... : 9 2 
87. People who exercise a lot live longer than other people............... 9 4 
38. Most fat people are happy and jolly..........cccccccecsserseererrersereeseeeeeeees 9 3 
89. Every disease needs a drug or medicine for its CUTE......6... 0 9 4 
40. People should protect themselves from catching cold by gar- 
shia SIR A I a a sales centiniesonnanbanebind 9 2 
41. There are certain cough medicines that will cure and prevent 
IS IRIN, GON a fasta ias ot cee Latches tenn sohcle ee phnninsinnpdonastanwecenbdeaseadeins 9 4 
42. Wanting to eat candy and sweets is always a sign that your 
Sr II: SRI a on ss wasbenasabimeinnian apiaaiousinten 9 8 
43. Iodine is the best treatment for wounds caused by stepping on 
OIE CATED eicapesscessovinsanadndnpsesinsbanssntoneptanehsetevessedvesccoesciton pusccnneanonpese 9 4 
44, Any person who sees clearly can be sure he doesn’t need glasses 9 2 
45. Spring water that is clear and cold is always safe for drinking 9 4 
46. The first and best thing to do in caring for a cold is to take a 
I ces Beta ac ipaseaeanbesconisaiumabiies 7 3 
47. There are special laxatives that will help prevent or cure the 
IA IEE satibedctteiicaiciebdiasvttnen Hates elciclicbsthoprerssneceaesencnicubenievinwialded 7 4 
48. Most persons who look thin are certain to be underweight and 
alk: WAIN MEI ca ciethdadlblbads cin snchindginipenatabaelcnthdbees soopevbionsehensbiebitecss 7 3 
49. Everyone who is on a diet is trying to lose weight.........-.:sscc000 7 2 
50. If a person wants to be strong and healthy, he should eat 
SE OE: COE Wi icssk cetssncnccotancenstotaessnsnornvennessdcsscssnenessecntscnsovsccece 7 8 
51. The best way to brush your teeth is sidewayS.............:ccccceccseeeeee 7 3 
52. An all-vegetable diet is the natural and best dict.............cccceeeseee 6 3 
53. To go on a diet always means to eat less f00d...................ceeeeeeeees 6 2 
54. It is very hard for thin persons to keep from getting tuber- 
GID saencipniscinanviscatcctetdebiiaaphsrtaiesenbetibeniinitinseoniqnncccattechicsnabamesionencsie 6 3 
55. Smoking is not harmful because many doctors and athletes 
REE “srnincaidaiantbnidseadircnndsdictnbbendniiaatsensepienesnientusvoemicecceressossehevenisusianee 6 3 
56. Mental illness usually happens suddenly.............c:cccecerereeceneesensnene 5 4 
57. It is possible to tell what is going to happen to people from their 
PINON las cincctaccbnantnveddiensuniaiamadonnipseassonousebssonsentnnsnosasonieneectssioesibiniogs 5 4 
58. You can be sure anything a scientist says about health is true 5 8 
59. When you walk or run, it is best to remit your toes out toward 
the side . aa 5 3 
60. A good way to treat : a black ‘eye is to press ‘the « eve “with | a 
REET MUNIN - nccicpldptdanicpdaphphibubbelinbndhdtonhstrencssevedivecvees pesbounisotabsnepiennsnese 5 3 
61. The first thing to do in treating a burn is to put cold water 
on it .. oss sounies 5 4 
62. Nose drops will ‘cure | a s cold “which ‘fs causing | a s stuffy 1 nose.. 5 3 
63. All vegetables and fruits should be eaten raw.............c00sceec00 m 5 3 
64. Any food that does not smell or taste spoiled is safe to eat........ 5 4 
65. Bananas should be kept out of a good diet because they make 
SEE: SD sisssssoeecipiandlnnntedabbteredhcenbabseddeadtebetaesscerewsnecestoncoseuseessonendus 5 2 
66. People are born with their food likes  ) | renee 5 2 
67. Using a toothpick is the best way to get things from between 
POUT BOOT. crcprccccccsnesesnatorsicnoregtsbepeneneencdnesscnvanensoroovorocsonvccossossseseneeetes 5 2 
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Per Degree of 
Health Misconceptions Cents _|_ Hermfulness* 

Q) (2) (3) 

68. All people with rosy complexions are very healthy.............0+c000+s0 5 4 
69. Fat people can feel quite sure that they will never get tuber- 

culosis o 5 4 
70. Mouthwashes are sure to prevent or cure diseases of the mouth 

TE GE cacetesncinncosccctoccccusnietasintenesiconninnevanbsineniicttetiuenienteienes weeeuece 5 8 

71. Houseflies are harmless because they are unable to bite............ 5 4 

72. Most colds can be cured by taking vitamin pills................. - 5 8 

73. Any person who feels all right is sure to be in good health........ 5 3 
74. Missing a bowel movement for one day is alway a sign of con- 

EIRIIINNUN “hic ithaocntisdiuleidhpncininsgncosicsiebiigeeds scossobddaannrinnioucasarnsswvcinonentibonee 5 8 

75. Wearing eyeglasses will always make a person’s eyes weaker...... 5 8 





1A degree of harmfulness was assigned to each misconception by a jury of experts and is indi- 
cated by the following ratings: 
5—Extremely Harmful 
4—Very Harmful 
8—Moderately Harmful 
2—Slightly Harmful 
1—Not Harmful 


TABLE 2 


Harmful Safety Misconceptions Considered as Being Not Completely False by Five Per 
Cent or More of a Group of Prospective Elementary School Teachers 




















Per Degree of 
Safety Misconceptions Cents Harmfulness* 
(1) (2) (3) 
1. People should walk on the right hand side of the road if there 
OD TD CRB eenenscecssossccveseccccssesnescprensnnbtapioonnonsssvscennesscaecosovesensese 22 4 
2. It is always impossible for a person with cramps to swim............ 18 4 
8. Bicycle riders should ride on the left-hand side of the road to be 
TEE: clita nenenectnhcbieiedadiaenmmbeineespegercaniotyinenmmeiuabadiabtennidiiieescsdtineensansinieah 16 5 
4. The only good way to help a drowning person is to jump in the 
I 00 GD Bc vccsvcnsenoncsessccnecdandesdintietesetutenintctusdetinsescscsiosevesseoveees 15 5 
5. It is usually safe to go in swimming alone if you know how to 
BID eeesienengenceveinenevenwecacovepnianpenesiecee 18 5 
6. All mad dogs foam at the MOuth.............cccccccccrerecersecesessereeessseceereese 9 5 
7. A person always come up to the top of the water three times 
BeOS BO GeO WR .cccoesccecccccssvesvccvcccancccscsccssceseseosonssaccossosnesossnooassoosesseee 7 5 














1A degree of harmfulness was assigned to each misconception by a jury of experts and is indi- 
cated by the following ratings: 
5—Extremely Harmful 2—Slightly Harmful 
4—Very Harmful 1—Not Harmful 
8—Moderately Harmful 


(Submitted 3-8-54) 
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Abstract 

In this exploratory study, eight college wrestlers were tested with the House-Tree- 
Person test of personality under three conditions: (1) before a wrestling season; (2) 4 to 
5 hours before the first intercollegiate match of the season; and (3) the morning after 
the competition. Test interpretation revealed several group tendencies from condition 
to condition, outstanding among which were: decrement of functioning intelligence, 
increased aggressive feelings, and increased neurotic signs in the before match condition; 
and a return to approximately the status of condition I except for considerably less 
aggressive feelings in condition III. 


IT IS RATHER GENERALLY assumed that sports provide an outlet for 
powerful emotions which are accumulated in the course of daily living;! and 
thus we speak of the “cathartic” value of sports in something of the sense 
intended by Aristotle when he first applied the term to what he considered to 
be the psychologically cleansing effect of tragic drama. Presumably, the 
personality “displaces” or redirects pent-up aggressions and other powerful 
emotions and vents them harmlessly in the controlled and socially acceptable 
drama of athletic competition (8, 13). 

Taking another point of view, it may be argued that the cathartic effect of 
tragic drama derives from the frank portrayal of the culturally forbidden and 
violent, and from the terrible punishments of the transgressors; but in con- 
trast, sports are necessarily hemmed tightly round with rules and restrictions 
which prevent a truly catharitic release of the emotions. And lacking punish- 
ment for overtly expressed aggressions, the aftermath of violent sports may be 
strong guilt feeling (7, 8, 15). Lemkau has commented on one aspect of 
this possibility : 

I am a little skeptical, I must admit, about whether athletics are really an outlet 
for aggressive feelings. It seems to me that the controls involved in game rules are 
so complete that there is some doubt whether basic aggression would be released in 
such a controlled situation. I would rather at this moment at least, say that it is a 


release for the drive to physical activity which certainly is not the same as aggres- 
sion.” (12, p. 17). 


1“And so man encountering threats must continue to fear and fear and hate and hate, 
Opportunities to give vent to both are severely restricted in our civilized lives, and so fear 
and hate are turned against things other than those for which they were originally in- 
tended.” (Dr. G. S. Stevenson, Medical Director, The National Assoc. for Mental 
Health, Inc. See ref. 24.) 
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One might further argue that the very restrictions and rules which define 
and order some sports so frustrate the venting of emotion that the immediate 
and perhaps ultimate effect is heightened, rather than lowered, aggressive feel- 
ings (7, 14, p. 9ff). Some of the savage outbursts of fist fighting in such 
sports as basketball and ice hockey might be evidence in support of this 
possibility. 

None of the points of view on this subject of aggression and aggression 
reduction in sports have been supported by an accumulation of experimental 
data. More significantly, we have as yet very little information on the much 
broader question of the effects of the competitive sports experience upon 
personality dynamics in general. 


The Experiment 


An exploratory experiment was conducted in the hope of learning some- 
thing of how participation in a violent sport affects the dynamics of per- 
sonality. Wrestling was selected because of its combative nature and because 
it has been found to be associated with exceptional emotional stress (10). 

The Personality Test. A projective personality test was utilized in the 
hope of penetrating into some of the more subtle and usually inaccessible 
aspects of personality functioning.* Buck’s House-Tree-Person test of “total 
personality” (3, p. 1) was selected as being reasonably well suited for use 
in this initial inquiry because it seems to reflect the impact of strong emotion 
upon personality, and because the commonplace task it requires—drawing 
a house, a tree, and a person with crayons—has been found to be unlikely to 
give rise to blockages and refusals to be tested when subjects are in an 
emotionally disturbed state (5, p. 118). 

Limitations of the Test. Attention is directed to the fact that although the 
H-T-P has been established as a promising clinical test, it shares the limita- 
tions characteristic of projective tests, especially when used for experimental 
rather than clinical purposes (1, p. 29 ff.; 17). Moreover. some aspects of 
the H-T-P remain on questionable grounds in terms of certain of Buck’s 
theoretical premises; and being a relatively new test its potentialities and 
limitations are not fully understood (2, Vol. II, p. 180; 6, p. 47). Although 
the H-T-P yields various objectively derived scores, its full evaluation, like 
a medical diagnosis, rests to a considerable extent upon the clinical insight of 
the evaluator—upon his subjective interpretation of signs. It is for this 
reason that supporting evidence is not presented in the section of this paper 
on Results. 

Conditions of the Research. The H-T-P test was administered to eight 
members of a college varsity wrestling team under three conditions: Condition 
I: approximately 3 weeks prior to the first intercollegiate match of the season 
to establish a “normal” personality evaluation for each wrestler; condition 





2For a brief discussion of projective test theory, see the Research Quarterly, Dec. 
1954, p. 484 (11). 
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II: 4 to 5 hours prior to the first interschool match of the season to determine 
the influence of anticipatory stress upon personality dynamics; and condition 
III: the morning after the competition. 


Test Evaluation. The tests were evaluated quantitatively and qualitatively 
in accordance with the prescribed procedures (3, 4, 5). The psychologist 
who handled this phase of the work (and who had helped to develop the 
H-T-P technique) dealt with each test as though it were a clinical protocol. 


Discussion 


Since the test in all three conditions of the research amounted to drawing 
a house, a tree, and a person, it was to be expected that subjects would not 
make identical drawings in each repetition of the test—and that therefore 
the three sets of tests would necessarily differ regardless of whether or not 
personality dynamics had actually undergone change due to the athletic ex- 
perience. However, if no intervening experience had altered personality dy- 
namics markedly between any two tests, there would be no reason to expect 
systematic changes in drawings which have been found to be indicative 
of some personality disturbance. 


For a somewhat oversimplified example: Let us suppose that in condition 
I, subject A draws a path containing a few small circles to suggest pebbles, 
but that in condition II (pre-match) when drawing a similar path this subject 
draws pebbles until the path is literally covered with tiny circles. Now if 
this were an isolated occurence in the drawings of condition II, perhaps no 
great meaning would be attached to it; but if other parts of the house picture 
and the tree and person pictures also reflect a monotonous detailing of trivia, 
the test evaluator might well have reason to suspect compulsive behavior— 
which is a common reaction of personality when in a state of anxiety (16, 
p. 291 ff.). Let us further suppose that in condition III, there is a return to 
something like the pattern of condition I, that is, restored concern for signifi- 
cant detail work and for the integrity of the picture as a whole; and if this 
tendency is reflected in the tree and the person as well, one might assume that 
the personality is no longer reflecting anxiety in compulsive behavior. 

The evaluation procedure of this research left something to be desired 
in that it was not possible for the evaluator to approach the tests in complete 
ignorance of the research purpose or plan. However, he did not know what 
type of sport was involved or between which two tests the intervening ex- 
perience had occurred. Moreover, he had had virtually no interest in or con- 
tact with athletic sports, nor had he had occasion to form specific opinions 
as to the effects of sports competition upon personality dynamics. 


Findings 
Analysis and comparison of the tests revealed several group tendencies 
from condition to condition, outstanding among which were the following. 


1. In condition II (pre-match), the level of functioning intelligence of the 
group dropped from an estimated high average (mean I.Q. of 110) to low 
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average (mean I.Q. of 92). There were strong indications of heightened 
anxiety; and increased neurotic tendencies were noted, including compulsive- 
ness and markedly heightened body consciousness. Aggressive feelings were 
much more in evidence, but the subjects showed an increased tendency to 
hold these feelings within strict controls and to direct them inwardly (“intra- 
punitive aggression”) rather than against persons or things in the environ- 
ment (“extrapunitive aggression”). 

2. In condition III (post-match), functioning intelligence returned to or 
near its condition I levels. The neurotic tendencies noted in condition II were 
no longer in evidence. Aggressive feelings were greatly reduced, in most 
cases to levels below condition I, whether or not the subjects had won in 
their matches. 

Certain observations were made as to the characteristics of the group 
under “normal” conditions (condition I). The subjects were described as 
evidencing a greater degree of aggressiveness or pent-up feelings of hostility 
than is ordinarily found. Seven of the subjects seemed to have little difficulty 
expressing their aggressive feelings in their drawings. One subject seemed 
disturbed by his own feelings of aggression and tended to direct them towards 
himself rather than outwardly. 

Observations were also made regarding the characteristics (in condition I) 
of three wrestlers of exceptional ability, one of whom was not a member of 
the experimental group. (The test evaluator was not informed as to the 
ability of these subject.) All three were extremely aggressive, gave evidence 
of exceptional “drive” to be successful, and had strong feelings of self- 
assurance. They also gave evidence of more generalized and more conscious 
anxiety than is common. The “constriction of personality” (e.g., lowered 
functioning intelligence and increased neurotic signs) that was so apparent 
in the rest of the group in condition II was considerably less in evidence 
in the two outstanding wrestlers.* 


Summary and Conclusions 


Eight college wrestlers were tested with the H-T-P projective test of per- 
sonality under three conditions: before the wrestling season (assumed to 
represent a “normal” measure for each subject); 4 to 5 hours before the 
first intercollegiate match of the season; and the morning after the competi- 
tion. Interpretation of the tests revealed several group tendencies from con- 
dition to condition, outstanding among which were: decrement of function- 
ing intelligence, increased aggressive feelings (especially intrapunitive), 
and increased neurotic signs in the before match condition; and a return to 
approximately the status of condition I except for considerably less aggressive 
feelings in condition III. ; 


8The observations of the exceptional personality traits of the outstanding wrestlers 
suggested a subsequent study of athletic champions in which two projective tests were 
used, the Rorschach as well as the H-T-P. See reference 11. 
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The experiment was frankly exploratory, the intention being to determine 
whether the projective technique is a promising tool for studying the effects 
of athletic competition upon personality dynamics. In spite of certain obvious 
weaknesses in research technique, the results of the study seemed encour- 
aging to the present writers, and have led to work in similar vein (9, 11). 

The present research indicates that the subjects experienced something of a 
cathartic effect whether or not they won; however, this should certainly not 
be taken to invalidate Lemkau’s argument in relation to sports in general. 
Findings in condition II (pre-match) seemed interesting in that they sug- 
gested the extent and nature of personality disturbance, referred to as “general 
constriction of personality” by the clinician, involved in anticipating a com- 
bative (but relatively very safe) sport. 

The researchers concluded that the projective test technique is deserving of 
further study as a means of evaluating the effects of sports competition upon 
the dynamics of personality at all age levels. 
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Abstract 

Analysis of the body weight to the strength/weight ratio in 121 championship weight- 
lifters shows a linear decrease in proportionate strength with increasing body weight for 
the weight classes 132 to 198 pounds. The greater agility and endurance usually found 
in smaller men may be the result of this phenomenon. Proportion of muscle tissue in 
the body, ratio of contractile to structural proteins in the muscle, or favorable skeletal 
proportions are suggested as some of the possible causes. 


THE SMALL VOLUME OF the research literature in physical education deal- 
ing with the strength/body weight ratio indicates that this may well be a 
concept of considerable significance in the area of physical fitness testing. 
Cureton has analyzed the effect of age on this ratio, and demonstrated by 
factorial analysis that it is associated with metabolic rate and thinness. He 
has also shown it to be highly correlated with all around motor fitness (2). 


In spite of the possible importance of this ratio there has been no investi- 
gation of its variation with body weight in the American or English litera- 
ture. Mention is made by Karpovich (4) of a Russian report appearing in 
Fiziologia Sporta, describing an experiment on Russian weightlifters. It was 
found that the small lifters performed better on a back and arm strength test 
than did the larger. This finding is in accordance with observations of fol- 
lowers of competitive weightlifting, for it has been a matter of common 
knowledge that lifters in the lighter body weight divisions are stronger pound 
for pound than the men in the heavier classes (5). However, such observa- 
tions require quantitative measurement before being accepted as scientifically 
validated. 

It appears that this relationship is of sufficient interest and significance to 
warrant the application of such methods. Hence, in order to initiate a more 
inclusive investigation and to add to the information available on the subject 
an analysis of the strength/body weight ratio as it appears in two groups of 
championship weight lifters has been attempted. 


Method 
The data for this study were composed of the records of: (a) Seven world 


1Present address of author is Department of Pharmacology, Lederle Laboratories Divi- 
sion, American Cyanamid Company, Pearl River, New York. 
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champion weightlifters in the various body weight classes, and (b) 114 com- 
petitors in the Olympic Weightlifting Championships. 


Contestants in weightlifting competition are classified according to weight 
into the following seven groups: 123 pounds and under; 124 to 132 pounds; 
133 to 148 pounds; 149 to 165 pounds; 166 to 181 pounds; 182 to 198 
pounds; unlimited. 

Scores are calculated by totaling the poundage lifted overhead by each of 
three methods, or “lifts”: the Two Hands Clean and Jerk, the Two Hands 
Military Press, and the Two Hands Snatch. In the first of these lifts, the bar 
is laid horizontally in front of the feet, gripped with both hands and brought 
with a single distinct motion from the ground to a resting position on the 
chest or flexed arms. The feet are brought to a parallel position so that an 
erect body posture is assumed. Then the legs are bent and both arms and 
legs straightened with a rapid jerk, thus lifting the bar to full arms-length 
overhead. The initial movement of the Two Hands Military Press is accom- 
plished in the same manner; however, after the standing position is attained 
with the bar resting in front of the shoulders, no movement is permitted for 
two full seconds. The bar is then lifted to arms-length overhead with a slow 
even push. In performing the Two Hands Snatch, the lifter pulls the bar from 
the ground to arms’ length overhead in a continuous sweeping motion, assisted 
by a springing action of the legs. 


From the foregoing description, it may be seen that the Clean and Jerk and 
Snatch are designed to permit full use of the momentum of the weight, while 
the Press does not allow this. The Press requires somewhat less muscular co- 
ordination or technique than the other two lifts. 


In scoring, the best lift made by each method is recorded for the con- 
testant, and the total of the three constitutes his score. The number of trials 
is regulated in competition and other variables are controlled, thus creating an 
acceptable experimental situation. 


Since the purpose of this investigation was to establish the relationship 
between body Weight and the strength/weight ratio, the score of each com- 
petitor was divided by the upper limit of the body weight class in which he 
competed, The figtire thus obtained was multiplied by 100 to yield the per- 
centage of his own body weight lifted by the contestant in the total of the 
three lifts. For convenience, this percentage is referred to hereafter as the 


S/W Ratio so that: 


Total Lift 
S/W Ratio = x 100 





Body Weight 


Means and variances of the weight classes were computed for the group 
made up of the 1952 Olympic weightlifters, and analysis of variance was 
utilized to determine the cause of variation after the application of Bartlett’s 
test indicated homogeneity of variance. 
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Results 

In Figure I, the S/W Ratio and total lift of both groups have been plotted 
as ordinates against body weight as abscissa. The S/W ratio versus body 
weight plot shows a straight component lying between 132 and 198 pounds. 
For the 1952 Olympic group, this portion of the curve may be satisfactorily 
described by the formula: 

Y= y — 1.22 (X — x) 
where Y is the predicted S/W ratio, y is the mean S/W Ratio for all classes, 
X the observed body weight and x the mean body weight for all classes. The 
slope of this line is negative, demonstrating that a higher S/W Ratio is found 
in lighter weightlifters. When the total weight is plotted against body weight, 
a positive slope is obtained, indicating an increase in total strength with, but 
not proportional to, increased body weight. 

A similar graph has been constructed by plotting the world records; how- 
ever, as might be expected, the lines in this graph have a higher ordinate 
intercept. 
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Ficure I, Plotting of World Record and 1952 Olympic Groups. 


Tables 1 and 2 give the scores and S/W ratios of the Olympic group and 
the world record holders respectively. Analysis of variance (Table 3) shows 
the major component of variation in the Olympic group to be the between 
variance. The 123-pound class is not included in this analysis, as the results 
of the calculations were used to verify the linearity of the regression line 
which is straight only between classes 132 and 198. However, the omission 
does not alter the P, which is still less than 0.01, indicating a significant 
trend of differences between the S/W means of the respective weight classes. 

Since, in the group comprised of the Olympic competitors, there was repli- 
cation within classes, the linearity of the computed regression line could be 
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TABLE 1 
Body Weight and S/W Ratios of the 1952 Olympic Weightlifting Contestants 





Number of Mean Standard 

Weight Class Mean Total Contestants S/W Ratio Deviation 
123 615.0 17 35.4 
132 666.7 21 27.9 
148 7115 21 29.7 
165 771.9 20 33.8 
181 820.7 19 34.6 
198 827.2 16 31.4 




















Regression Equation of Classes 132 - 198 Y = y — 1.22 (X-x) 
y = 465, x — 164.8 


TABLE 2 
Body Weight and S/W Ratios of World Champion Weightlifters 





Weight Class Total Score 8/W Ratio 


123 699 567 
132 732.5 555 
148 810 545 
165 892.5 540 
181 937 516 
198 980.5 490 
Unlimited (260) 1062.5 407 














verified by analysis of variance (Table 4). It was found that when all classes 
were considered, the data were definitely curvilinear; however, the curve 


flattened out to a straight line between the 132-pound and the 198-pound 
classes. 


TABLE 3 
Analysis of Variance of S/W Ratio of the 1952 Olympic Group Weightlifting Contestants, 
Classes 132-198 





Source of Variation Degrees of Freedom Sum of Squares Mean Square 


Total 96 167,724 
OR ee 4 76,223 19,056 


, 92 91,501 994.6 




















F — 19,056/995 = 19.2 
P= <0.01 








TABLE 4 
Test of Deviation from Linearity 





Source of Variation Degrees of Freedom Sum of Squares Mean Square 


a 4 76,223 
Linear regression —.. 73,582 


1 
Deviations from linear. 3 2,641 880.3 
Error 92 91,501 994.6 


F = 880/995 — 0.885 (not significant) 
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There was a possibility that different weight classes might show differences 
in the type of lift best performed. Accordingly, the percentage of the total 
was calculated for each of the three lifts executed by the various weight 
classes. As may be seen by the data presented in Table 5, there is no apparent 
evidence of such a trend. Table 5 also shows the percentage of body weight 
lifted by each group for each of the three lifts. All data in this table are 
obtained from the Olympic group. 


TABLE 5 
Percentage of Total and Percentage of Body Weight 
Lifted by the Olympic Group in Each of the Three Lifts 


Press Snatch Clean & Jerk 
% ot % ot % of % of % of % of 
Total Body Wt. Total Body Wt. Total Body Wt. 
145.2 31.0 ; 40.0 
148.8 31.0 i 39.5 
142.6 30.8 : 39.5 
138.8 30.7 , 39.6 
134.5 30.8 39. 39.5 
122.8 30.8 ; 39.7 
































| 
| 





Discussion 

The negative slope of the regression of S/W Ratio on Body weight demon- 
strates that in the groups under investigation the lifters in the lighter weight 
classes are significantly stronger for their size than those in the heavier classes. 
This superior performance is proportionately distributed throughout the 
three lifts. 

In any attempt to extend the results of a study of this nature to the general 
population, considerable caution must be exercised. Many of the factors 
which facilitate analysis of this select group —i.e., minimization of such 
variables as motivation, body type, conditioning etc.—would actually tend to 
invalidate carrying over to a larger, more heterogenous group the conclu- 
sions reached here. However, it is safe to say that the relationship estab- 
lished herein is at least suggestive that a similar one may generally prevail. 

This is especially true in view of the analysis by Loveless (3) of the rela- 
tionship of the Navy physical fitness test to age, height, and weight. He shows 
that weight and scores on: (a) the test, (b) push-ups, and (c) pull-ups are 
related in much the same way as the weight and S/W Ratio of the weight- 
lifters reported on here. In fact, the curves obtained by Loveless are remark- 
ably similar to those shown in Figure I. Owing to the wider range of weights 
in Loveless’ report, the data are seen to be definitely curvilinear. It is sus- 
pected by the writer that, if the method used in studying the weightlifters 
could be extended over a wider range of body weights, there would be a simi- 
lar drop off from linearity at the extremes of the range. 

Implications of this high S/W ratio for small men are readily seen in the 
light of studies such as Cullumbine’s (1) which relates strength, endurance, 
and speed of movement through analysis of body measurements. If strength 
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may be thought of as the capacity to exert force, we have a concept that in- 
cludes the ability to move external objects as well as the ability to change the 
state of motion of the body itself. In the light of this definition, it will readily 
be seen that small men in possessing greater strength in proportion to their 
body weight will tend to exhibit greater speed of movement or agility, and 
possibly greater endurance. Hence, no table of norms based on average per- 
formances for a given weight range will give a true measure of physical fitness. 

A question which arises is whether or not the weightlitfers in the lighter 
weight classes have actually done more work per pound of body weight in 
achieving higher S/W Ratios. In general, they do not have to move the 
weight through as great a distance. It is probable, therefore, that the superi- 
ority shown would have been lessened had work, rather than total poundage 
lifted, been divided by body weight. 

It is interesting to speculate on the possible causes of this phenomenon, al- 
though perhaps premature speculation in view of the scarcity of information 
as yet available. Karpovich (5) suggests that the bodies of small weight- 
lifters are composed of a higher proportion of muscle tissue than the heavier 
men, This might be verified through body density measurements. However, 
other factors may by influential in producing the higher S/W Ratio. For 
example, favorable leverages in skeletal proportions or quality of muscular 
tissue as expressed in the proportion of contractile proteins to the structural 
elements. Undoubtedly, other hypotheses could be advanced; however, at 
present we must leave the problem to be settled by future investigation. 


Summary 


Analysis of the relationship of strength/weight to body weight in 121 
championship weightlifters shows the contestants in the lighter weight classes 
to be stronger in proportion to their size than those in the heavier classes. For 
the five classes 132 to 198 pounds, the relationship is linear with a slope of 
—1.22. Inclusion of the 123-pound class results in significant deviation from 
linearity. 

The drop-off in the S/W Ratio with increasing body weight may be a fac- 
tor in the greater agility and endurance usually found in smaller men. 

Causal factors are unknown. Proportion of muscle tissue in the body, 
ratio of contractile to structural proteins in the muscle, or favorable skeletal 
proportions are suggested as some of the possible causes. 
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Standardization of a Volleyball 
Knowledge Test for College Men 
Physical Education Majors: 


DEWEY F. LANGSTON 
Eastern New Mexico University 
Portales, New Mexico 

Abstract 
This study presents the procedures used to construct and standardize a valid test to 
measure volleyball knowledge of male students in college who are majoring in physical 
education and who have completed their course of instruction in this sport. These proce- 
dures include the establishing of curricular validity, item selection, item difficulty, item 
validity, test reliability, and establishing national norms. The test is reliable and is 
further designed for machine scoring. Norms for this test are presented in this article. 


COLLEGE PHYSICAL EDUCATION teachers have long endeavored to mea- 
sure, evaluate, and compare the knowledge of their students in physical activi- 
ties. In the past, measurement and comparison has too often been largely a 
matter of observation or subjective judgment on the part of the instructor. 


Since good objective knowledge tests in physical education designed for these 
purposes often require more time and effort to construct and standardize 
than typical college instructors can allow, there is a proncunced interest ix 
recent literature concerning the development of satisfactory objective mea- 
surement techniques in this field. The literature, however, fails to note any 
efforts made to construct and standardize physical education knowledge tests 
for men on the college level, particularly for physical education majors. 


Purpose of the Study 

The purpose of this study has been to construct and standardize a valid test 
to measure volleyball knowledge of male students in college who are majoring 
in physical education and who have completed their course of instruction in 


this sport. 


Procedure 

The initial consideration in the construction of this volleyball knowledge 
test was that of establishing its curricular validity. The technique utilized for 
this purpose was an analysis of published material followed by the judgment 
of competent volleyball instructors. 

In order to determine the textual material indicative of information that a 
college physical education major should know concerning volleyball, an in- 


1This study was made under the direction of Dr. Arthur T. Slater-Hammel, Indiana 
University, in partial fulfillment of the requirements for the degree of Doctor of Physical 
Education, 1952. 
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vestigation was made of the most commonly emphasized phases found in 
published material dealing in part or completely with volleyball, the four 
latest issues of the Official Volleyball Guide, 14 of the latest issues of the /n- 
ternational Volleyball Review, and 40 articles written on volleyball. This 
analysis yielded a list of 11 possible phases of this sport that could well be 
emphasized in a college course in volleyball for male physical education ma- 
jors and that could be measured by a knowledge examination. These phases 
were history, pass, set-up, spike, net recovery, block, service, offensive strat- 
egy, defensive strategy, rules, and officiating. 


These phases were submitted, in the form of an information blank, to a jury 
of 19 persons teaching this sport in 19 colleges and universities in the United 
States which were considered pre-eminent in the undergraduate professional 
preparation of physical education teachers. Each member of this jury was 
asked to indicate what he considered the relative importance of each phase to 
be by assigning each one a percentage value; i.e., if he thought 5 per cent of 
the class time should be devoted to history, he would indicate a “5” in the 
percentage column opposite history. In addition, the jurors were asked to in- 
dicate additional phases if they thought it necessary. This process was nec- 
essary in order to determine what phases of volleyball were actually being 
taught and what percentage of class time was being devoted to each phase. 


Each of the 19 judges returned completed information blanks. Table 1 
contains the percentage values assigned by the jurors to each phase and the 
average percentage values for each phase. All phases received sufficient em- 
phasis to indicate that they should be included in the test. Two additional 
ones were indicated by two judges, but were not given further consideration 
as separate phases because they represented only .11 per cent and .21] per cent, 
respectively, of the total percentages ass'gned. However, the first of these— 
sportsmanship—received attention under rules and the second—receiving the 
spike—was included under defensive strategy. 


In determining the reliability of the average rating assigned by the 19 
judges to each phase, the correlation was found between the averages of these 
jurors and the averages to be expected from an infinite number of judges. 
This correlation was found to be .975, which is sufficiently high to lend con- 
fidence that the percentage values assigned to each phase are highly reliable. 
The formula utilized in determining this reliability coefficient was developed 
by Peters and Van Voorhis (3). 

With the table of specifications as a guide, all available published materials 
dealing with volleyball, as previously listed, were very carefully analyzed in 
gathering information for the test. Each playing rule and pertinent statement 
of information was recorded, exactly as it appeared in the source, on a sep- 
arate library card. When analyzing each reference it was assigned a code 
lettering and as each tentative test item was recorded this code was indicated 
on the index card, together with the page number of the source. As a result 
of this analysis, 477 tentative statements of information were selected in 
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TABLE 1 
Percentage Values Assigned to Each Phase of Volleyball by 19 Jurors 
Phases 
Toe: eid@iiy 
b 5 ¢ 2 | 28/38 2\2 |g. 
$i3/ 2/4) 8/215) 8812214218) be | 84 
Judges a me g a 33 r=) a Sa Aa 2 ° ad ea 
1 ] 10 10 10 5 5 12 25 10 7 5 
2 . 2a 10 15 3 10 10 10 10 5 5 
3 5 10 10 10 10 10 10 10 10 5 10 
4 5 5 15 15 5 5 5 15 15 10 5 
5 1 15 10 10 5 10 10 15 15 3 5 2 
6 2 15 15 15 10 10 15 5 5 5 3 
7 2 10 10 #10 10 10 10 12 12 12 2 
8 2 13 13 13 8 8 12 10 8 8 5 
9 2 15 10 20 8 10 8 6 6 10 5 
10 5 10 10 10 10 10 10 10 10 75 5 
ll 5 10 10 10 10 10 10 10 10 10 5 
12 2 11.67 11.67 11.67 11.67 11.67 1167 10 10 5 3 
13 5 9 9 9 5 y 9 15 15 9 6 
14 5 9 9 9 9 9 9 13 13 7158 115 
15 2 10 10 10 10 10 10 12 12 12 2 
16 5 12 10 10 7 10 10 7 7 10 8 4 
17 5 5 10 #10 10 #10 10 10 10 15 5 
18 2 15 15 15 5 5 10 135 25 6 2 
19 > 2 11 11 4 7 11 13 13 10 5 
Averages| 3 11 ll 12 8 9 10 12 1l 8 5 eS a |! 








consideration for test use. After all controversial statements were discarded, 
the cards were examined and filed according to the phase to which the in- 
formation thereupon pertained. 

Each card was then re-examined to determine to which form of objective- 
type question the information thereon was best suited. Since the test was to 
be machine-scored, only true-false and multiple-choice forms of questions 
were considered. The cards were then arranged into two groups, maintaining 
order by phase, according to the type of question to which the information 
was best suited. As a result of this procedure, 265 true-false items and 64 
multiple-choice questions were formulated. By a process of logical elimina- 
tion, the preliminary list of questions was reduced to include 156 true-false 
items and 50 multiple-choice questions. 

There were two factors considered in establishing the length of the test in 
terms of the number of questions included. First, the amount of time ex- 
aminees would have to take the test; and second, the number of questions a 
majority of students could complete within that period of time. Consideration 
of the time element made it seem practicable that only one class period should 


be devoted to the test. Since the length of most class periods at the college 
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level is approximately 50 minutes, the problem reduced itself to the number of 
questions which could be answered during this period of time. On the basis 
of evidence presented by Phillips (4, p. 44) it was decided that 100 questions 
could be answered by a majority of students within this time limitation. 


To be reasonably sure that the initial tryout of the test would yield 100 
valid and reliable test items, it was decided to include the 206 questions in 
the preliminary testing. Since the examinees would need two class periods to 
complete this number of questions, the test was randomly divided into two 
equal parts, Section A and Section B, each having a time limit of 50 minutes. 


Each of the two Sections, A and B, of the preliminary test was composed of 
103 questions. Part I of each section consisted of true-false items numbered 
1 through 78, while Part II was composed of multiple-choice questions num- 
bered 79 through 103. The test, as a whole, agreed approximately with the 
table of specifications as determined by the jury. 


The preliminary mimeographed draft of Section A of the test was admin- 
istered to a class of 21 physical education majors at Butler University to 
determine its relative difficulty. On the basis of this preliminary testing, there 
was ample indication that the test would yield 100 valid questions, with a 
difficulty range between 7 and 93 per cent and a mean difficulty of approxi- 
mately 50 per cent. 

In duplicating the test, three items were considered: aesthetics, size, and 
economy. The multilithing type of printing contributed most to these qualities 
and was utilized. In this process, the test booklets were printed on each side 
and were reduced in size. For the 19 copies of the examiner’s manual, the 
instructions and directions were mimeographed and stapled into manila 


folders. 


Since the test results were to be machine scored, standard IBM Answer 
Sheets (Form I.T.S, 1000B 108) were utilized. For this purpose, the multiple- 
choice answer sheets were selected since the responses for true-false items as 
well as for multiple-choice questions could be recorded. In indicating answers 
to true-false questions, the students were given instructions for placing true 
answers under column one and false answers under column two. To prevent 
placement of errors, columns three, four, and five were crossed out with per- 
pendicular pencil lines. 

These answer sheets also provided regular spaces for each student to record 
personal information, such as name, school, etc. 


A major task in the standardization of physical education testing programs 
on a national scale is that of selecting representative schools. In an attempt to 
establish valid and reliable norms for this test, only institutions considered 
pre-eminent in undergraduate preparation of physical education teachers were 
selected and utilized. The selection of 17 schools was based upon a doctoral 
dissertation by Berridge (1). These institutions were selected on the basis of 
the combined opinion of 66 leading authorities in the field of physical educa- 
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tion. Two additional institutions were selected to give a better geographical 
distribution. 


. The tests were administered only to those male physical education majors 
in the selected colleges and universities who had completed their course of in- 
struction in volleyball. Class standing was not considered in selection of the 
examinees. 

A package of testing materials was mailed to each of the co-operating 
schools. Each of these packages included the following materials: 100 stand- 
ard machine-scoring multiple-choice answer sheets, 100 wooden electrograph 
lead pencils with erasers, 50 test booklets of Section A, 50 test books of Sec- 
tion B, examiner’s manual, return postage, self-addressed gummed label, 
wrapping paper, binding string, directions for administering, and mailing in- 
structions. Since it was necessary to return the completed answer sheets by 
first class mail, a large stamped, self-addressed envelope was included in each 
package for this purpose. 

The tests were proctored by one or more members of the physical educa- 
tion faculty of the schools participating in the study. These proctors were 
designated by the chairman of each physical education department. A careful 
check was made to ascertain that all test booklets had been collected at the 
end of the test period. 

Seventeen schools returned completed answer sheets ranging from 0 to 53 
for Section A and from 0 to 58 for Section B. A total of 488 examinees com- 
pleted Section A while 510 examinees completed Section B. 

The test was scored by means of an IBM Electric Scoring Machine and the 
results tabulated on the IBM Graphic Item Count Record. Scoring on Part I— 
true-false questions—was made on the basis of correct responses minus the 
wrong answers, while Part 1l—multiple-choice questions—was scored on the 
basis of number of correct responses. 

On the basis of these completed answer sheets a complete evaluation of the 
test was made. The purpose of this evaluation was to reduce the number of 
questions to 100 and at the same time retain those items which would yield an 
optimum validity, reliability, and difficulty and still conform to the table of 
specifications. 


Statistical Analysis 


The actual range of scores on Section A for 488 examinees was 86, the 
mean score was 26.81 when true-false questions were corrected for guessing, 
and the standard deviation was 13.25. 


The range of scores for Section B for 510 examinees was 84, the mean 
score was 29.05 when true-false questions were corrected for guessing, and 
the standard deviation was 10.60. 


The coefficient of reliability was calculated to be .897 for Section A and 
824 for Section B when true-false items were corrected for guessing. The 
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formula utilized in calculating the section reliabilities was the Kuder-Rich- 
ardson Formula as adopted by Froelich (2). 


The difficulty of each question was determined by computing the per- 
centage of examinees answering each question correctly. The degree of diffi- 
culty for questions on Section A ranged from 4.12 per cent to 98.77 per cent. 
The mean difficulty was 56.58. Those questions which were answered cor- 
rectly by more than 93 per cent of the students were judged to be too easy 
and were discarded. Seven were eliminated for this reason. Questions which 
were answered incorrectly by more than 93 per cent of the examinees were 
judged to be too difficult and were rejected. Only two questions were elimi- 
nated for this reason. 


The difficulty for questions on Section B ranged from 2.92 per cent to 
97.19 per cent. The mean difficulty was 56.40. On Section B, 9 questions 
were eliminated because of being too easy. Two questions were eliminated 
because they were too difficult. 


As a check on the validity of the test, the individual test questions were 
validated. In this procedure, the answer sheets of the upper 27 per cent of 
the examinees and the answer sheets of the lower 27 per cent of the examinees 
were separated from the group of completed answer sheets. The proportion of 
each of the groups answering a test question correctly was then calculated. In 
determining the significance between these two proportions, a graphical rep- 
resentation was computed, utilizing the formula as developed by Votaw (5). 


An elimination was made of those questions in which poor students did 
as well as, or better than, good students. Such items failed to differentiate 
abilities. ; 

Those alternate responses to multiple-choice questions which were not 
selected by at least 3 per cent of the students were replaced or the entire ques- 
tion was rejected from further consideration. 

On the basis of preliminary testing of Section A and Section B, a total of 27 
questions was rejected from Section A while a total of 35 items was rejected 
from Section B. Sixty-two undesirable items were thus eliminated. Four 
items were rejected because of being too difficult, 17 because of being too 
easy, 2 had no selectivity, 28 had doubtful selectivity, and 11 had adverse 
selectivity. 

On the basis of these data, the questions on the final test were selected. The 
revised test is composed of 100 valid items with a difficulty range between 7 
and 93 per cent and with a mean difficulty of 49.98 per cent. Part I consists 
of 70 true-false questions numbered 1 through 70. Thirty-three questions are 
correctly answered with true answers while 37 are correctly answered with 
false answers. Part II is composed of 30 multiple-choice questions numbered 
71 through 100. Six questions are correctly answered with the first alternate 
response, seven with the second response, six with each of the third and 
fourth response, and five are correctly answered with the fifth alternate 
response. 
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The test also agrees as to topic content in the table of specifications as 
determined by the jury. Furthermore, the 100 items in the final test are 
arranged and numbered in order of difficulty, progressing from the easiest to 
the most difficult. On this test, 51 questions had been selected from Section a 
A and 49 questions had been selected from Section B. 


As a result of the preceding analysis, it was concluded that within the 
limitations imposed by the length of the test and the percentage of ques- 
tions under each phase an adequate sampling of the material was made on 
the revised volleyball examination. 


Establishing National Norms 


The test was then ready for its final administration by which national 
norms were established. 


The process of duplicating and administering the final examination, upon 
which national norms were determined followed the same general plan that 
was used in the preliminary testing. The 19 institutions considered pre-emi- 
nent in the undergraduate preparation of physical education teachers in the 
United States were again utilized in administering the final examination. 

The tests were administered only to those male physical education majors 
in the selected colleges and universities who had completed their course of 
instruction in volleyball. Class standing again received no consideration. 
Since the final test was not administered until the academic year following 
the first testing, a different group of examinees was used in establishing 
norms than was used in the standardization of the test. 


The test was scored by means of the IBM Electric Scoring Machine and the 
results tabulated on the standard IBM Graphic Item Count Record. Scoring 
on the revised test was made on the basis of number of correct answers. 

From 17 of the participating colleges and universities, 723 completed an- 
swer sheets for the revised volleyball test were returned. The number of ex- 
aminees from each school ranged from 12 to 85. The actual range «f 723 
scores on the revised test was 64, the mean score was 50.12, and the standard 
deviation was 11.63 when scores were not corrected for guessing on true- 
false questions. 

The coefficient of reliability was calculated to be .823 for the revised test 
when the true-false items were not corrected for guessing. This coefficient 
indicates a high reliability for the revised test. The Kuder-Richardson For- 
mula as adapted by Froelich (2) was again used for this calculation. 

On the basis of these returns, norms were constructed for male college 
physical education majors who have completed their instructional period cov- 
ering volleyball. These norms are given in Table 2 and are presented in terms 
of T-scores and percentile ranks. 
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TABLE 2 
Norms for Volleyball Knowledge Test for Male College Physical Education Majors Who 
Have Completed a Course of Instruction in This Sport 



































Raw score T-Score Percentile rank Raw score T-Score Percentile rank 
87 82 100 52 52 58 
86 81 100 51 51 55 
85 80 100 50 50 51 
84 79 100 49 49 47 
83 78 100 48 48 43 
82 77 99 47 47 40 
81 77 99 46 46 36 
80 76 99 45 46 33 
79 75 99 44 45 30 
78 74 98 43 44 26 
77 73 98 42 43 23 
76 72 98 41 42 21 
75 71 97 40 41 19 
74 71 97 39 40 16 
73 70 96 38 40 14 
72 69 96 37 39 12 
71 68 95 36 38 ll 
70 67 94 35 37 10 
69 66 94 34 36 8 
68 65 93 33 35 7 
67 65 92 32 34 6 
66 64 91 31 34 5 
65 63 90 30 33 4 
64 62 88 29 32 4 
63 61 87 28 31 3 
62 60 86 7 30 2 
61 59 84 26 29 2 
60 58 82 25 28 2 
59 58 79 24 28 1 
58 57 77 23 27 1 
57 56 75 22 26 1 
56 55 71 21 25 0 
55 54 68 j 20 24 0 
54 53 65 19 23 0 
53 52 62 18 22 0 

Conclusions 


On the basis of this study, the following conclusions are drawn: 


1. A volleyball knowledge test has been constructed and standardized.” 

2. The construction and standardization have been in agreement with the 
procedures and criteria as recommended by leading authorities in education, 
psychology, and physical education. 


2The test is not included with this article because publication would lessen its value 
and it would then be available for study by students. Any qualified teacher may secure a 
copy of the test, directions, and scoring key from the author. A charge of 25¢ will be 
made to cover cost of postage and duplicating. 
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3. This test has been constructed for use with male college physical edu- 
cation majors who have completed their course of instruction in volleyball. 

4. The test is valid, reliable, and objective. 

5. The test has a mean difficulty of 49.98 per cent, with a difficulty range 
between 7 per cent and 93 per cent. 

6. The test is composed of 100 objective questions progressing from the 
easiest to the most difficult. 

7. This test is easily administered during one class period of 50 minutes. 

8. This test is the first knowledge test that has been designed for machine 
scoring reported in physical education. 

9. National norms have been established in the forms of T-scores and 
percentile ranks. 
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Survey of Swimming Pools 
in California 


LOUIS E. MEANS 


State Department of Education 
Sacramento, California 


Abstract 

This survey reveals significant trends in joint planning, construction, site utilization, 
and operation of public aquatic facilities by all governing agencies and schools in Cali- 
fornia. It indicates something of the multiple use and types of pool now being completed. 
The statistical analysis of these facilities, revealing the large numbers of pools now avail- 
able, is an index to this phase of capital outlay development in the West. Detailed data 
on specific facilities are omitted, but information in greater detail can be obtained from 
the source. Rapid shift to school-centered site utilization is verified and substantiated. 


WHEN THE FEDERAL restrictions were lifted several months ago permit- 
ting to use of steel and other heretofore critical materials a veritable epidemic 
of swimming pool construction was launched over the State of California, In 
many cities and school districts long-delayed plans were culminated and actual 
facilities were immediately provided. In many other areas, the great need 
for more adequate swimming facilities began to be translated into careful 
planning, often properly involving the schools and other governmental 
agencies. 


Purpose of the Study 


The Bureau of School Planning and the Bureau of Health Education, 
Physical Education and Recreation of the California State Department of 
Education have been in the process of developing a new publication titled A 
Guide to Swimming Pool Planning, Construction, and Operation. \t was 
thought advisable, as a segment of this project, to survey carefully the existing 
status of swimming pools in the state. By a review of the information un- 
covered in this survey, other school districts and recreation districts, as well 
as cities and counties, might be assisted in their efforts to plan more carefully 
adequate swimming facilities for their areas. Thus, committees in the pre- 
planning stages might be able to select adjacent installations for purposes of 
visitation and study. It was thought also that certain trends and practices 
might be indicated. 

This study was dedicated to the purpose of giving all possible assistance in 
the provision of swimming pools for all areas, urban and rural, for instruc- 
tion, recreation or competition, and in the hope that every boy and girl in the 
elementary and secondary schools of the state, as well as all post-school youth 
and adults, may as speedily as possible utilize the aquatic aspect of education 
and recreation to the maximum. 
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Scope of the Study 


Great detail and care was exercised in obtaining data on all public swim- 
ming pools. These included pools owned and operated by elementary school 
districts, unified school districts, secondary school districts, colleges and uni- 
versities, cities, counties, recreation districts, and through joint contractual 
agreement and financing involving two or more of the above. It is believed 
that the listing of pools for these categories is accurate as of January 1954. 

Some attempt was made to estimate the large numbers of swimming pools 
which are private or semi-private, yet which are available for public use at 
least part of the time. An attempt was made to estimate rather carefully the 
large numbers of swimming pools owned and operated by the hotels, resorts, 
motels, and guest lodges of the state, usually for the primary use of patrons 
and guests, yet often available for public use on a fee basis. A rough estimate 
of the number of private or home-owned pools is also included. The con- 
struction of home swimming pools has progressed so rapidly in California 
that it would be difficult, if not impossible, to accurately document the exact 
number now in use or under construction. 
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Data and Factual Information 


The study discloses a total of 423 swimming pools open to the public or to 
certain age levels for instruction and recreation in California at the present 
time. Added to this number are 51 new pools now under construction or in 
the planning stages. There will be 474 pools operating and serving the needs 
of children, youth, and adults in this state within a few weeks. It should also 
be pointed out that a large number of these pools are, in reality, either double 
or triple-type pools, thus providing facilities for far more participants than 
the traditional or conventional single rectangular-type pool. In these multiple- 
type pools, separate pool areas are provided for beginners, for younger chil- 
dren, for diving and water sorts, and for competition. 


There are 121 pools owned and operated by cities and communities; 116 
pools privately or commercially owned and operated, but open for either 
limited or unrestricted public use; 92 pools located on high school property; 
20 pools owned and operated by counties; 21 pools owned and operated by 
colleges or universities; 18 pools owned and operated by elementary school 
districts; 11 pools owned and operated by unified school districts; 16 pools 
jointly financed and operated by the schools and one or more other governing 
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agencies; and 8 pools owned and operated by recreation districts, Most of the 
51 new pools now under construction are being located on school property, 
many of them being jointly financed by the schools and other governing 
bodies. 

It should be pointed out that even though various pools are owned and 
operated primarily by one type of agency, most pools are made available for 
schools and for community recreation. The presentation of specific data in 
this survey report indicates clearly the diversity of use for all swimming pools. 


In addition to the 474 swimming pools found in this survey, there are large 
and rapidly multiplying numbers of private swimming pools over the state 
which provide aquatic participation for a large segment of the people. In 
January, 1954, this number was estimated at 18,800. In addition to the data 
supplied for the schools, cities, counties, recreation districts, colleges, and com- 
mercially operated facilities, it is estimated there are an additional 50 pools 
owned and operated by private and parochial schools, clubs, and private 
agencies. Some of these pools, such as those owned by YMCA’s and YWCA’s, 
are available on occasion to segments of the public. 


No state is more graciously served by the large number of hotels, motels, 
resorts, lodges, and inns, A rather careful estimate of 320 swimming pools 
are maintained by these institutions. Their pools are primarily for the use of 
guests and visitors, but many of these are also occasionally open to the public; 
some even being used by contract for the instruction and recreation of ele- 
mentary school children nearby. 


Any estimate of the large numbers of privately owned swimming pools and 
swimming schools in California must be conditioned by the fact that literally 
hundreds of private swimming pools are being constructed monthly over the 
state. An estimate of 18,800 private swimming pools in California might 
prove to be rather conservative, and certainly such a figure would soon be out- 
dated. It is estimated there are at least 12,200 private pools in Los Angeles 
County alone. There are at least 2,500 such pools in the remainder of south- 
ern California and at least 4,100 such pools in the remainder of the state. 
The importance of the privately owned and operated swimming schools in this 
state also cannot be understated. They provide instruction and recreation for 
thousands of youngsters and adults each season, It is estimated there are 
some 30 such schools in the San Fernando Valley alone. 

It will be seen, after a study and analysis of the data and specific informa- 
tion contained in this report, that California is now served by an estimated 
total of 19,642 swimming pools. Only the 474 public pools, however, can be 
counted on to provide opportunity for the needs of most of the state’s rapidly 
exanding population. The fact still remains that too many California commu- 
nities are still without adequate public swimming facilities, especially in the 
warmer and more arid areas. The hundreds of miles of ocean, rivers, and 
lake shoreline do not alleviate the problem. They accentuate the need for 
more facilities for instruction in the interest of health and safety. 
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Conclusions and Comments 


One of the most encouraging trends indicated by this study is that of joint 
planning and joint financing and use of swimming pools. There is every 
evidence that representatives of all community governing bodies are beginning 
to preplan swimming pools more carefully, studying the total needs of the area 
for instruction, recreation and competition, and then building accordingly. 
There is a decreasing tendency to build a pool with a preconceived sum of 
money without first determining long-term needs. 

The trend toward year-round usable pools has been accelerated with use of 
wind baffles, convertible indoor-outdoor facilities, radiant-heated decks, etc. 
Pool styles are changing from the traditional rectangular pool. Frequent use 
of L-shaped pools and the multiple-type of double or triple pools is noticeable. 
Pool depths are being modified, with more shallow area now provided. 
Priorities are being more carefully studied with instruction and recreation 
needs receiving attention prior to the more specialized and limited diving, 
water sports, and competition. 

It is worthy of note that for the 1,631 elementary school districts in Cali- 
fornia (November 1953) some 127 public swimming pools were used for 
elementary school instruction and recreation. Two-hundred-fifty pools were 
used by high school students, a number slightly more than the number of 
high school districts. This does not mean that every high school in California 
has access to a swimming pool, at least for adequate instruction and recrea- 
tion. A definite trend toward the construction of swimming pools for ele- 
mentary schools is noted, with provision for community use. It should also 
be noted that many junior colleges in California have access to the high school 
pool because of the close proximity of both. Where both the high school and 
junior College are on a single campus, the pool is jointly used. 

It is evident that the trend is toward school-site location of pools when 
jointly financed by other agencies. Los Angeles County is moving toward the 
objective of a pool at every junior high school. Other sections of the state 
may favor locations at either elementary schools or high schools. It is sug- 
gested that maintenance, sanitation, and more constant use of pools is usually 
possible on the school site, without in any way retarding the use of the pool 
for community recreation. 

Use for the past few months of the new recreation law AB 1691 (Education 
Code, Section 6357.2) has enabled school districts to raise additional funds 
for the operation, maintenance, and leadership for swimming pools, and, in 
some cases, for the actual capital outlay for the facilities. 

There is every reason to believe that swimming pool construction will 
continue to move forward in California without abatement in the immediate 
future. Many smaller communities may find the solution to their needs in 
the trend toward joint sharing of initial cost and continued operation by two 
or more governing agencies in the area, and may continue to find these facili- 
ties beyond their reach when any one agency contemplates the venture. 
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APPENDIX 


Statistical Summary of All California Public Swimming Pools! 





Used by Used by Used for —_ 








Year-round | Elementary High Community ri) 
Owned and Operated by Use Schools Schools Recreation | All Peols 
High Schools —_____ 60 23 92 64 92 
Elementary Schools ___ 6 18 11 15 18 
Unified School Districts —.. 6 9 ll 10 ll 
Cities and Communities (3 
joint city-county) —... 12 25 55 121 121 
OES EE Eee 0 5 8 20 20 
Recreation Districts — 1 1 2 8 8 
Jointly Financed by Schools 
and/or City-County 8 7 16 16 16 
College and University __ 18 1 3 2 21 


Semi-private and Commer- 
cially Operated Open to 
DEI snciieeerinninincvmncaemaien 26 1l 15 116 116 

On Planning Boards or 
under Construction (24 
jointly financed) ____ 38 27 38 51 51 

















. | eee 175 127 250 423 474 


Estimate of Pools of Private- 
Parochial Schools and 








Agencies Eee a ears. en 50 
Estimate of Pools at Hotels, 
Soe ee e os 320 
Estimate of Private or 
Home-owned Pools. | ; : 18,800 
GRAND TOTAL 19,644 





1The statistical data contained in this study pertinent to the use of public swimming pools in 
California by elementary and secondary schools was deleted. The Statistical Summary shown here 
will be of national interest and significance. 
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Comparison of Two Methods of 
Measuring Strength of Selected 
Muscle Groups in Children 


LAWRENCE RARICK AND KATHERINE GROSS 


University of Wisconsin 
Madison, Wisconsin 


MONA J. MOHNS 
Alice Deal Junior High School 
Washington, D. C. 
Abstract 


In this study active and breaking strength tests were applied to the knee and elbow 
flexors and extensors of 43 children seven and ten years of age. Breaking strength tests 
yielded higher mean scores than active strength tests for both sexes at both age levels. 
Mean differences favoring breaking strength were significant at or beyond the 5-per-cent 
level for all muscle groups at seven years of age. At ten years of age, the differences were 
less reliable. 


TWO DISTINCT TECHNIQUES have been used in the objective measure- 
ment of static strength of individual muscle groups in the human. Both 
methods employ a dynamometer for registering the muscular tension or force 
which is developed. 

In the measurement of breaking strength as proposed by Martin (3), the 
subject resists with maximum effort the pull which the tester exerts through 
the dynamometer. Bethe (1) refers to this type of strength as passive strength 
and defines it as “force which the muscle can balance passively.” In tests of 
breaking strength, the muscle works against an increasing resistance by in- 
creasing tension up to some limit, or breaking point. The condition under 
which the muscle develops tension is generally assumed to be isometric, 
although it tends to be eccentric in that increasing dynamometer tension pro- 
duces some lengthening of the muscle before muscular resistance is overcome. 
The force registered by the dynamometer at the instant the resistance of the 
contracted muscles is overcome is considered as a measure of breaking or 
resistive strength. 

The method more frequently employed measures the tension which a muscle 
can actively develop against a fixed dynamometer, Since the muscular effort 
is initiated and is solely dependent upon the subject being tested, this type of 
strength is referred to as active strength. 

The purpose of the present study was twofold: 

(1) To compare measures of active and breaking strength of the elbow and 
knee flexors and extensors in children ages seven and ten; and 

(2) To determine if the differences in strength as recorded by the two meth- 
ods are consistent for both sexes for all muscle groups at the two age levels. 
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Procedure 


Subjects. Forty-three boys and girls from two playgrounds in Madison, 
Wisconsin, served as subjects. The only selective factor in obtaining the sam- 
ple was that of securing children whose chronological ages clustered around 
seven and ten years respectively. The mean age and age range of the subjects 
are included in Table 1. 

















TABLE 1 
Mean Age and Age Range of Subjects 
Namber of Gabjects Mean Age (years~months) 4 Age Range (years—months) 
10 girls 7-4 6-7 to 7-11 
10 girls 9-9 9-5 to 10-5 
10 boys 7-1 6-7 to 7-11 
13 boys 9-7 9-1 to 10-7 





Strength Measures. Four muscle groups were selected for measurement; 
namely, the elbow flexors, elbow extensors, knee flexors, and knee extensors. 
All strength measurements were taken with a standard cable tensiometer. 
Only the muscle groups on the right side of the body were tested. Tensiome- 
ter measurements were converted to strength measurements by means of a 
calibration chart. The techniques employed for measuring active strength fol- 
lowed the methods described by Clarke (2). The same procedures were used 
in measuring breaking strength except that the distal end of the tension cable, 
instead of being fixed, was connected to a leather strap through which the 
tester applied tension. A goniometer was used in setting the joint angles to 
agree with those recommended by Clarke. While no evidence has been pre- 
sented that these angles are the best ones tg use with children, it seemed de- 
sirable to use Clarke’s standards. 

All tests were administered by two trained testers. Each subject was given 
specific directions in respect to the direction of application of power prior to 
the measurement of each muscle group. One unrecorded practice trial on each 
test item was given to each subject and was immediately followed by three 
recorded trials. The basic pattern of administering the tests was as follows: 
(1) elbow extensors, (2) knee extensors, (3) elbow flexors, (4) knee flexors. 
The order of administering breaking and active strength measures was altered 
for successive subjects within each sex at each age level. Likewise, the basic 
pattern of testing the individual muscle groups was reversed for alternate 
subjects. 

Reliability of Measures. Coefficients of reliability for the breaking and ac- 
tive strength tests are given in Table 2. The reliability coefficients for each 
measure represent the correlation between the best score and the average of 
the other two trials. Twenty-five of the 32 coefficients were .90 or higher, with 
only two falling below .84. The highest of the three strength scores on each 
test was used in all calculations. 
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TABLE 2 
Coefficients of Reliability of the Strength Tests 





Elbow Elbow Knee | Knee 
Age and Sex Type of Strength Extensor Flexor Extensor | Flexor 





7-year girls Breaking .99 ‘a 
Active 95 


7-year boys ; Breaking 
Active 








10-year girls Breaking 
Active 











10-year boys Breaking 
Active 




















Findings 

The mean active and mean breaking strength scores for each muscle group 
by age and sex are shown in Figure I. It will be noted that in all instances the 
mean breaking strength scores were higher than the corresponding active 
strength scores. The mean active strength scores of the flexor groups tended 
to approximate breaking strength more nearly than did those of the extensor 
muscle groups. 

While it was not the primary purpose of this study to make sex compari- 
sons of strength, it may be noted in Figure I that the mean strength of boys 
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Ficure I. Mean Breaking and Active Strength Scores of Four Muscle Groups 
of Seven and Ten-year-Old Boys and Girls 
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was greater than that of girls for all measures at seven years of age. However, 
at ten years the mean strength scores of the knee flexor-extensor groups were 
quite similar for the two sexes. This is perhaps a reflection of the approach- 
ing sexual maturity of the girls which is normally accompanied by an accel- 
eration in both physical growth and strength. 


The differences between the mean active and mean breaking strength scores 
are perhaps more clearly evident and more nearly comparable when these 
differences are presented as an index or a percentage of the respective mean 
active strength scores. (See Figure II.) The mean breaking strength scores 
for the different muscle groups ranged from 6 per cent to 31 per cent stronger 
than the corresponding mean active strength scores. These values are some- 
what lower than those reported by Bethe (1), who found that with adults a 
passive or resistive strength test yields on the average 46 per cent more ten- 
sion than an active strength test. The data presented graphically in Figure I 
suggest that, during childhood, differences between breaking and active 
strength may in part be a function of age, for these differences are relatively 
greater at seven than at ten years of age. 
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Ficure !!. Percentage Superiority of Mean Breaking Strength Scores 
Over Mean Active Strength Scores. 


Mean differences between breaking and active strength scores for indi- 
vidual muscle groups with corresponding levels of confidence are given in 
Table 3. It will be noted that all mean differences for the seven-year-olds of 
both sexes were significant at or beyond the 5 per cent level. With the seven- 
year-old boys, the mean differences were highly significant (P .01 to .001). 
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With the older children the obtained differences were not as striking, for in 
three of the eight tests insignificant differences were obtained and in only 
half of the tests were these differences significant at or beyond the 2-per-cent 
level. The high t values which were so apparent for the boys in the younger 
age group were not so clearly evident with the ten-year-old boys. Exceptions 
occurred with the latter group in the case of the knee flexors and extensors, 
with the mean differences being significant at the .02 and .001 levels respec- 
tively. 


TABLE 3 


Mean Differences and Significance of Obtained Differences Between Breaking and Active 
Strength Scores for Individual Muscle Groups 





| Mean o Mean 


Age and Sex | Muscle Group | Difference Difference 


" ‘Lyear girls | Elbow Extensor | 3.99 
| Elbow Flexor 3.75 


| Knee Extensor. 14.20 
| Knee Flexor. 7.80 


7-year boys | Elbow Extensor 5.72 
| Elbow Flexor_ 6.21 
| Knee Extensor 17.45 
| Knee Flexor 14.12 


10-year girls | Elbow Extensor 5.10 
Elbow Flexor_— 4.35 
Knee Extensor_ 6.48 . 
| Knee Flexor. 3.75 2.88 











10-year boys | Elbow Extensor 5.96 2.41 
|Elbow Flexor; 2.89 1.84 
Knee Extensor_ 12.99 3.27 : 
| Knee Flexor... | 7.54 21 S| 2.59 








While the data showed higher mean strength values through the use of 
breaking strength techniques, exceptions to this general trend did occur. 
These exceptions are shown in Table 4, which indicates the number of cases 
in which higher strength scores were obtained by the use of active strength 
measures. Tests of active strength exceeded those of breaking strength in 
15 per cent of the cases, when all measures for all subjects were considered. 


TABLE 4 
Frequency of Occurrence of Superiority of Active Strength Scores 





Number Elbow Elbow | Knee | Knee 
Age and Sex Cases Extensors Flexors | Extensors | Flexors 


7-year girls 2 2 
7-year boys 1 ] 
10-year girls 0 3 
10-year boys 2 5 
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The frequency of superiority of active strength over breaking strength was 
almost equally divided between the sexes, although with the seven-year-olds 
higher active strength scores occurred more frequently for the girls than for 
the boys. It is interesting to note that higher active strength readings oc- 
curred twice as frequently from the flexor groups as from the extensors. 


Summary and Conclusions 


Tests of breaking strength and tests of active strength, applied to the knee 
and elbow flexors and extensors respectively, were given to 43 boys and girls 
ages seven and ten. The order of administering the two types of strength 
measures was systematically alternated to avoid favoring one method over 
the other. 

With the groups studied, breaking strength tests yielded consistently higher 
mean scores than active strength tests, The mean differences favoring break- 
ing strength were significant at or beyond the 5-per-cent level of confidence 
for all muscle groups for both sexes at seven years of age. With the ten year 
olds, the mean differences between the two testing procedures tended to be 
less reliable, especially for girls on the test involving the flexor and extensor 
muscles of the knee. 

Individual exceptions to the tendency to produce higher readings through 
the use of the breaking strength technique did occur, for in 15 per cent of 
the cases higher scores were made with active strength tests, the frequency of 
occurrence being relatively greater at the older age level. 

Although breaking strength tests yield higher average scores, the difficulties 
encountered in standardizing the technique of measuring breaking strength 
place some restrictions upon its general use. Furthermore, the activities in 
which children routinely engage involve most frequently an active type of 
strength which in itself would recommend the use of active strength measures. 
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Analysis of Techniques of the Golf Drive 


CONRAD H. REHLING 
University of Florida 
Gainesville, Florida 
Abstract 


This article presents a study of 12 golf professionals and one amateur. A selection 
from 2,500 stroboscopic pictures taken by A. G. Spalding was used to analyze the drive 
of golf professionals Robert T. Jones, Horton Smith, George Dawson, Jimmy Thomson, 
Harry Cooper, and one amateur Emil Marciniak. A golf drive checklist was devised for 
use in the study. A comparison was made between the checklist and selected stroboscopic 
pictures. The movement of the professionals as analyzed from the pictures did not always 
agree with their answers on the checklist. There seemed to be agreement on the following 
points: type of grip; position of head and of ball in relation to the body; the power 
hand and the method of transferring weight; the arc and path of the club. 


NO ONE METHOD of hitting the golf drive can be called the correct method 
because of individual differences. Since the elapsed time of the golf swing is 
very short, it is reasonable to assume that it is difficult to remember all the 
elements necessary to hit properly in the golf drive. 


Checklist 

This study used a detailed checklist based on H. C. Dresser’s Golf Manual 
for Teaching (1). It was filled out by 13 golfers. Nine or more agreed as to 
the following points (Number of agreements are given in parentheses, for 
right-hand golfers) : 

Stance for Address, Use overlapping grip (11); play the ball off the left 
heel (12) with the chin back of the ball (11) and the line of the shoulders 
(12) and hips (11) pointing toward the target. 


Backswing. Hands and shoulders start at the same time (11); hands, arms 
and hips start together (10). The grip of the left hand is not loose (10) and 
the right elbow is kept close to the side (13). There is a pivot present in the 
knee action (9) and bending at the knees (10) with bending forward at the 
hips (9). Hips rotate clockwise (11). The right shoulder is highest (9) and 
the line of the shoulder points toward the target (9). 


At the top of the backswing, the chin is at the same position as at address 
(12), with the left shoulder directly underneath the chin (12): most of the 
weight is on the right foot. The club head is firm as wrists are cocked (10) 
with the club shaft horizontal (10) and the club head not below the left 


1This is a condensation of the author’s unpublished Masters thesis at Springfield 
College. He is indebted to the A. G. Spalding Company and its technical staff for con- 
sultation, for supplying the photographs, and for other aid in the study. Copies of the 
check list will be furnished by the author on request. Address C. H. Rehling, Golf Chair- 
man, College of Physical Education, Health, and Recreation, University of Florida, 
Gainesville, Florida. 
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shoulder (9). The weight is on the right foot (10) while the left hand con- 
trols the club. 


Start of Downswing. The left hand initiates the downswing (8), the right 
hand does not (11). The weight shifts to the other foot (10) and the chin 
position is not changed (10). 

Through the Hitting Area, Left arm and club shaft form a straight line to 
the ball (12); the right arm is straight (11) and allows the club to follow 
through (10). The weight is on the left leg (11) with the right heel raised 
off the ground (11), and the shoulders parallel to the line of flight (10). 

Following the Impact. The club head continues in the line of flight (12). 
Most of the weight remains on the left leg (12). The golfer faces the line of 
flight (11) with the arms fully extended in that direction (12). At the finish 
of the swing, the right arm is fully extended (12), the wrists are cocked (11) 
and the right shoulder and hip are directly above the left foot (11). 


Comparison of Pictures and Checklist 


A selection from 2,500 stroboscopic pictures taken by A. G. Spalding was 
used to analyze the drive of golf professionals Robert T. Jones, Horton 
Smith, George Dawson, Jimmy Thomson and Harry Cooper, and amateur 
Emil Marcinik. 

The velocity of the golf ball as measured from these pictures did not differ 
very much. It averaged 200.26 ft/sec. The highest was achieved by Jones, 
229.3 ft/sec; the lowest, by Dawson, was 180.3 ft/sec. The velocity was not 
related to the size of the golfer. 

The movement of the professionals as analyzed from the pictures did not 
always agree with their answers on the checklist. There seemed to be agree- 
ment on the following points: Type of grip; position of head and of ball in 
relation to the body; the power hand, and the method of transferring the 
weight; the arc and path of the club. It is not known whether or not they 
studied their photographs before answering the checklist. 
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Reaction Time to Light Stimuli 
in the Peripheral Visual Field 


A. T. SLATER-HAMMEL 


Physical Educetion Laboratory 
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Abstract 

In an experimental situation involving binocular vision, the reaction time to light 
stimuli both directly and indirectly perceived was investigated. From the results obtained, 
it was concluded: (1) reaction time increased as the distance of the response stimulus 
increased from direct vision; (2) the direction of the response stimulus from direct 
vision was not a significant variable; and (3) reaction time to response stimuli di- 
rectly perceived provided an excellent relative index of reaction speed to stimuli in- 
directly perceived. 


ALTHOUGH THERE HAVE been numerous studies of reaction time to 
visual stimuli reported in physical education research, all of the studies appear 
to have involved an experimental situation in which the response stimulus was 
directly fixated. And the problem of reaction time to visual stimuli which are 
not directly fixated has been largely ignored. That this latter type of a re- 
action-time situation might be important is suggested in our general recog- 
nition of the frequent dependence of successful athletic performance upon 
making use of the entire field of vision. In numerous athletic activities, an 
athlete is required to react not only to stimuli directly perceived but to 
stimuli indirectly perceived, and the speed with which he can react to these 
situations is generally considered to be a contributing factor to successful 
performance. 


The possibility of finding some relationship between success in various 
athletic activities and speed of reaction to stimuli not directly perceived is 
enhanced by the findings of several investigators indicating a difference in 
reaction time for stimuli directly and indirectly perceived. Poffenberger 
(1), for example, arranged a reaction-time situation in which the response 
stimulus fell on the fovea and at 3°, 10°, 30°, and 45° to each side of the 
fovea. From the results of his investigation, he concluded that, for each eye, a 
subject’s reaction time generally increased as the distance of the stimulus from 
the fovea increased. He also concluded that the nasal side of the retina gave 
a faster reaction time than the temporal side. Similar results have been 
reported by Hall and Kries and by Kastner and Wirth (1, pp. 41-43). 


Although the three investigations cited leave little doubt as to the effects of 
stimuli in the peripheral visual field, the problem has by no means been ex- 
hausted. For one thing, these investigations have been concerned with a 
reaction-time situation involving monocular vision, and the status of reaction 
time to stimuli in the peripheral visual field in a binocular situation is un- 
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certain. For another thing, no attempt has been made to obtain estimates of 
the intercorrelations between reaction time measures and location of the 
response stimulus in the visual field. The study herein reported is concerned 
with these aspects of the problem. 


Method 


The method used in this investigation involved a reaction-time situation 
in which the subject was required to move his fingers off a signal key when- 
ever any one of seven light signals, permanently located around his visual 
field, came on. 

Apparatus. The light signals to which the subject reacted consisted of seven 
neon glow lamps mounted across the back of a table. These signals were 
mounted 38 cm. above the top of the table and around an arc with a radius 
of 58 cm. Using the center light as the 0° position, the other lights were 
located at 25°, 50°, and 75° along the arc. This arrangement made it possible 
to present the response signal during any one trial under the following visual 
conditions: 


1. To the center of the visual field. 

2. 25 degrees to the left or right of the center of the visual field. 
3. 50 degrees to the left or right of the center of the visual field. 
4. 75 degrees to the left or right of the center of the visual field, 


A head rest, mounted along the front of the table and at the center of the 
arc described by the light signals, served to support and fix the subject’s 
chin and forehead. This device was adjustable in three dimensions and made 
it possible to position the subject so that: (1) his head faced the center light, 
(2) the center of his eye was level with the lights, and (3) his eyes were in 
line with the diameter of the arc described by the light signals. 

The subject’s signal key was located in front of the head rest. This key was 
not secured to the table, and it was possible for the subject to place the key 
in any position he felt most comfortable for operation. 

The electrical circuit for the apparatus described to this point was wired in 
such a manner that the experimenter could simultaneously throw on anyone of 
the several light signals and start a standard electric clock. When the subject 
raised his fingers off the signal key, the electric clock was stopped. 

Since the testing laboratory was adjacent to a lecture room, a 300 cycle/sec, 
tone was used to mask any external disturbances which might act to distract 
the subject temporarily from his task. This tone was received by the subject 
through a pair of headphones. The tone also served as a preparatory signal 
to warn the subject that a light was about to appear. 

Subjects and Procedures. Twenty-five male physical education majors 
served as subjects. Their ages ranged from 20 to 30 years, their median age 
being 22 years. 

The experimental procedures for each subject required two laboratory 
periods. With but three exceptions, the subjects appeared at the same hour 
on Monday and Wednesday or Tuesday and Thursday of the same week. 
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The few exceptions to this schedule were due to memory lapses in which the 
subjects forgot to appear for their second appointment. In these cases, the 
subjects completed the two laboratory periods within a five-day interval. 

The first laboratory period was used as an orientation and practice period. 
At the start of this period, the experimenter sat in a chair before the reaction- 
time table and gave standardized instructions to the subject who stood beside 
the experimenter. These instructions were accompanied at appropriate places. 
by demonstrations of the position to be taken, the reaction to be made, etc. 

Upon completion of this explanation and demonstration, the subject put the 
headphones on and sat before the table. His head was then adjusted in the 
headrest as described earlier. Following this, the tone signal was sounded 
several times to acquaint the subject with the preparatory signal. When it 
became evident that the subject understood the task required of him, he was 
then given 100 reaction-time trials. Since this period was used simply as an 
orientation and practice period, reaction times were not recorded. 

During the second laboratory period, the general procedures were reviewed 
informally, and the subject was given ten warm-up trials. Following this, 
he was required to complete a total of 175 reactions (25 reactions for each 
light signal). Both the test trials and the practice trials were completed in a 
darkened room and under the following conditions: 

1. The time interval between initiation of the preparatory tone signal and the appear- 
ance of a light signal was varied at random from trial to trial. These intervals were 
approximately one, two, and three seconds. 

2. Once initiated, the tone signal continued until the subject completed his reaction. 

3. The sequence of light signals followed a randomized order. 

4. The subject was allowed to rest for approximately two minutes after the completion 
of each group of 25 reactions. 

Experimental Design. A double classification design with one observation 
per subclass was used. In the double classification, rows represented different 
subjects and columns represented the several light positions. The measures 
analyzed were the mean reaction times for 25 trials at each light position, 
and these means were treated as single observations, 

Results 

The variance analysis of the data on reaction time to light stimuli located 
in various positions of the visual field is summarized in Table 1. As shown in 
Table 1, “between subjects” was found to be a significant source of variation. 


TABLE 1 


Analysis of Variance for Reaction-Time Measures to Light Stimuli in Seven Hortizontal 
Positions of the Visual Field 





























Sum of Mean 
Source of Variance Squares df Square F P 
Between reaction 
time measures 492.30 6 82.05 87.29 Above 1% 
Between subjects - 2158.34 24 89.93 95.67 Above 1% 
Residual (error) __135.21 144 0.94 
Total treet ee 2785.85 174 
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For 24 and 144 degrees of freedom, an F-value of approximately 1.92 is sig- 
nificant at the 1-per-cent level. The obtained F-value of 95.67 was interpreted 
as being indicative of a postive relationship between reaction times to the 
several light stimuli, i.e., a subject’s reaction time to one light stimulus was 
related to his reaction time to other light stimuli. In a later paragraph of this 
report, this relationship will be presented in terms of correlation coefficients. 

It is also shown in Table 1 that “between reaction-time measures” was 
found to be a significant source of variation. For 6 and 144 degrees of 
freedom, an F-value of approximately 2.93 is significant at the 1-per-cent 
level. Since the obtained F-value of 87.29 far exceeded this value, it was con- 
cluded that there was nonrandom variation in reaction time to the several 
light signals, i.e., reaction-time measures were not the same. 

To determine which light stimuli produced significant differences in reaction 
time, t-tests were applied to all possible pairs of reaction time means. In per- 
forming these tests, the estimated standard error for the difference between 
pairs of means was obtained by the formula \/2s*/r, where s? equaled the 
error mean square and r the number of replicates. For convenience of dis- 
cussion, the results of this analysis are presented in Tables 2 and 3. 

Table 2 summarizes the comparisons of reaction time to light stimuli at 
equal positions to the left and right of direct vision. For 144 degrees of 
freedom, a t-value of approximately 1.977 is significant at the 5-per-cent level. 
Since the obtained t-values all fell below this value, it was concluded that the 
evidence from this investigation supported the null hypothesis, i.e., the dif- 
ferences between reaction time means at equal positions to the left and right 
of direct vision were simply random variations. 


TABLE 2 
Comparisons of Reaction-Time Measures with Light Stimulus at Equal Positions to Right 
or Left of Direct Vision 


Mean | Standard 








| Reaction } Error 
Light Position Time* | Difference Difference t P 

25° left | 27.32 

25° right | 27.62 0.30 0.27 1.111 Below 5% 
50° left “exe 28.49 

gh 29.01 0.52 0.27 | 1.926 Below 5% 
75° left 30.96 | 

75° right - -| 30.93 0.03 0.27 0.111 Below 5% 


1Reaction time in 100th sec. — 
Table 3 summarizes the t-values obtained for comparisons of the reaction 
time to light stimuli in different positions of the visual field. For 144 degrees 
of freedom, a t-values of approximately 2.611 is significant at the 1-per-cent 
level. In view of the fact that the t-values for all comparisons were consider- 
ably above this value, it was concluded that reaction time increased sig- 
nificantly with the distance of the light stimulus from direct vision. 
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TABLE 3 
Comparisons of Reaction-Time Measures to Light Stimulus in Seven Hortizontal Positions 


of the Visual Field 








Mean | Standard 
Reaction Error 
Light Position | Time? Difference Difference t P 
ee 26.18 
nee | 27.32 1,142 0.27 4.222 Above 1% 
25° right Sioeeneinned 2762 | 148 0.27 5.333 Above 1% 
0° cscdiiinan| > Sa 
50° left —| 28.49 2.31 0.27 8.556 Above 1% 
| ae 29.01 2.83 0.27 10.481 Above 1% 
_ eae 26.18 
fe a 4.78 0.27 17.704 Above 1% 
a 30.93 4.75 0.27 17.592 Above 1% 
ae a 
1 ae is 28.49 1.17 0.27 4.333 Above 1% 
oe ee 29.01 1.69 0.27 6.259 Above 1% 
gt es 27.32 
TOTO ni 30.96 3.64 0.27 13.481 Above 1% 
je EES 30.93 3.61 0.27 13.370 Above 1% 
a” 27.62 
og 28.49 0.87 0.27 3.222 Above 1% 
he 1.39 0.27 5.148 Above 1% 
6 Ne i. 27.62 
{| eae 30.96 3.34 0.27 12.370 Above 1% 
fs 30.93 3.31 0.27 12.259 Above 1% 
See 28.49 
We eieenieitoewsiee 30.96 2.47 0.27 9.148 Above 1% 
Be TD necesita 30.93 2.44 0.27 9.037 Above 1% 
ad a nae 29.01 
a 30.96 1.95 0.27 7.222 Above 1% 
eS 30.93 1.92 0.27 7.111 Above 1% 




















Reaction time in 100th sec. 
*Comparisons are between ist and 2nd member of each group. 
*Comparisons are between ist and 3rd member of each group. 


Since the differences between reaction time at equal positions to the left and 
right of direct vision were found to be non-significant, it was felt that the 
intercorrelations between reaction-time measures could be presented most 
effectively by ignoring direction and considering only the distance from direct 
vision. For this analysis a single reaction-time mean was determined for each 
subject by combining the two sets of measures at each light position, e.g., re- 
action-time measures for 25° to the left were combined with measures for 
25° to the right, etc. The intercorrelations of these measures with each other 
and with the reaction time mean for direct vision are summarized in Table 4. 


As shown in Table 4, the intercorrelations were extremely high, ranging 
from 0.928 to 0.988. These results were interpreted as indicating that a sub- 
ject’s reaction time to any one light position in the visual field will provide an 
excellent relative index of his reaction time to light stimuli at other points of 
the visual field. 
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TABLE 4 


Correlations Between Reaction-Time Measures to Light Stimuli in Several Hortizontal 
Positions of the Visual Field 

















Location of Stimulus | 0° 25° ni ~ 60¢ 
a 0.988 
50° 0.946 0.977 
75° 0.963 0.928 0.984 
Discussion 


The results of this study can be said to confirm the findings of earlier 
investigations (1) to the effect that reaction-time increases as the distance of 
the stimulus increases from direct vision. Although the earlier investigations, 
involving a monocular situation, found that the direction of the stimulus from 
the fovea influenced reaction time, the results of the present study indicate that 
direction of the stimulus in a binocular situation was not a significant 
variable. 

While this study was not concerned with the possible relationships between 
athletic success and reaction time to stimuli not directly perceived, the evi- 
dence presented would seem to indicate that such complications in reaction- 
time studies are not necessary. An athlete’s reaction time to stimuli directly 
perceived will apparently provide an excellent relative index of his reaction 
speed to stimuli along the peripheral visual field. 


Summary 

1. An investigation has been made of the speed with which 25 male physi- 
cal education majors could react to light stimuli located along seven points 
of the visual field. 

2. In an experimental situation involving binocular vision, reaction time 
was found to increase as the distance of the visual response signal increased 
from direct vision. 

3. The direction of the response stimulus from direct vision was not found 
to be a significant variable. 

4. Reaction time to a stimulus directly perceived will provide an excellent 
relative index of reaction speed to stimuli indirectly perceived. 
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Influence of Order of Exercise Bouts 
Upon Neuromuscular Tremor 


A. T. SLATER-HAMMEL 
Indiana University 
Bloomington, Indiana 


Abstract 


The purpose of this study was to illustrate the effect of order of successive exercise 
bouts upon neuromuscular tremor measures. The procedures involved obtaining tremor 
measures when knee-bends were completed in a 5-10-15-20 order and a 20-10-15-5 order. 
It was concluded that: (1) the relationships between tremor measures were markedly 
different for the two exercise orders and, (2) since tremor measures were conditioned by 
the order of successive exercise bouts no statement relative to the relationships between 
tremor measures and the intensity of exercise could be made with any degree of confi- 
dence, Some problems of repeated-measurements designs were discussed. 


MANY EXPERIMENTAL DESIGNS in physical education research involve 
procedures whereby successive measurements are taken on the same subjects. 
Although these repeated-measurements designs do have the advantage of re- 
ducing intra-subject differences, they also present some problems. 

One problem arises from the fact that subjects often learn something from 
one measurement to another, and differences between measurements may 
reflect not only the variations in experimental procedures—with which the 
experimenter usually is concerned—but they may also reflect the results of 
practice or learning on the part of subjects. 

An interesting example of the disastrous results in ignoring the results 
of practice or learning effects in repeated measurements is illustrated in two 
recent reports on the effects of smoking a single cigarette upon recovery from 
muscular fatigue. In one report (3), all subjects were tested first under 
smoking conditions and second under non-smoking conditions. Since the 
experimental results indicated a more successful recovery during the second 
measurement period, it was concluded that smoking a single cigarette delayed 
recovery from fatigue. 

This conclusion, however, was challenged by Kay and Karpovich (1) on 
grounds that the difference in recovery might well be due to practice or 
learning factors rather than the conditions of smoking and non-smoking. 
These investigators repeated the experiment under procedures in which the 
order of smoking and non-smoking was randomized. The results of their 
investigation indicated no significant difference in recovery from muscular 
fatigue between smoking and non-smoking. However, a comparison of the 
recovery rates for the two measures revealed consistently higher values for 
the second period. Since each measurement period involved both smoking 
and non-smoking conditions, it becomes evident that practice or learning will 
produce differences in recovery rates. 
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And in evaluation of the earlier investigation, Kay and Karpovich point 
out that “because all second tests were non-smoking ones” there is no justifi- 
cation for the experimenter’s conclusion regarding the relationship between 
smoking a single cigarette and recovery from muscular fatigue. In other 
words, the experimenter’s failure to recognize that differences in repeated 
measurements on subjects may be due simply to practice or learning led to 
an erroneous conclusion. 

A second problem in repeated-measurements designs arises from the fact 
that subjects often become fatigued during successive measurements. Al- 
though the possible effects of fatigue upon measurements might strike one 
as being so elementary and self-evident that comment becomes unnecessary, 
numerous experimental reports do appear to ignore this problem. These 
reports frequently fail to give any indication of provisions for adequate 
rest intervals between measurements, and they seldom present any evidence 
of randomizing or counterbalancing in the sequence of measurements. Under 
such conditions, the interested reader is often left with some reservations 
regarding the experimenter’s conclusions. 

A recent report which appears to ignore the effects of fatigue upon 
successive measurements has been presented by Mitchem and Tuttle (2). 
In part of this report, the experimenters were concerned with the relationship 
between neuromuscular tremor magnitude and the strenuousness of exercise. 
The exercises and the sequence for each kind of exercise involved were: 

1. Successive bouts of ten arm curls each with 5 lb., 10 lb., and 15 lb. weights per- 

formed at a rate of one curl per second. 

2. Successive bouts of 5, 10, 15, and 20 deep knee-bends performed at a rate of one 

per second. 


3. Successive bouts of 720 Kg-m., 1,250 Kg-M., and 1,930 Kg-m. of work in one sec- 
ond on a bicycle ergograph. 


The general experimental design for each of the several exercises can be 
illustrated by the following description of the experimenter’ s procedures for 
their arm-curling exercise. 

Each subject came to the laboratory and rested for ten minutes in a supine position 

on a hospital cot. At the end of the rest period, the subject stood erect and recorded 

his neuromuscular tremor as previously described. Immediately following the record- 
ing of the neuromuscular tremor, the subject performed ten arm curls per bout in suc- 

cessive bouts with 5-, 10-, and 15-lb. weights at the rate of one curl per second. Im- 

mediately following each exercise bout, the neuromuscular tremor was again re- 

corded (2, p. 69). 

From an analysis of the data obtained under these conditions, it was con- 
cluded that the neuromuscular tremor magnitude generally increased with 
both the intensity and the number of exercises. This, for example, would 
seem to indicate that exercise with 5-lb., 10-lb., and 15-lb. weights will pro- 
duce significant differences in tremor magnitude. But the evidence for 
this is not as clear-cut as the experimenters apparently would have a reader 
believe. 

As far as can be ascertained, no provisions were made for assuring that 
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the effects of exercise with one weight would be completely dissipated before 
exercise with another weight was undertaken. Under these conditions, the 
differences in tremor magnitudes during arm curls may be due to a condition 
of progressive fatigue, to the particular weights used, or to a possible inter- 
action between progressive fatigue and weights. 

About all that can be concluded regarding the relationship between tremor 
magnitude and exercise with 5-lb., 10-lb., and 15-lb. weights is that the 
tremor magnitude after exercising with a 10-lb. weight will be greater than 
the tremor magnitude after exercising with a 5-lb. weight provided the 
former is preceded by exercising with a 5-lb. weight. Also, the tremor 
magnitude after exercising with a 15-lb. weight will be greater than the 
tremor magnitudes after exercising with either a 5-lb. or a 10-lb. weight 
provided the former is preceded by exercise bouts with 5-lb. and 10-lb. 
weights. These conclusions are not necessarily equivalent to the conclusion 
that 10 arm curls each with 5-lb., 10-lb., and 15-lb. weights will produce 
significant differences in tremor magnitude. It would appear, however, that 
the experimenters expect a reader to accept the latter conclusion. 

Similar limitations can be said to apply to the significance of differences 
between tremor magnitudes for knee-bend exercises and work bouts on the 
bicycle ergograph. In each instance, the experimental procedures seem to 
involve systematic errors which makes it impossible to arrive at satisfactory 
conclusions regarding tremor magnitude and the actual experimental vari- 
ables used. In this respect, the data presented by Mitchem and Tuttle would 
seem to be misleading. 

It is the purpose of the experiment herein reported to demonstrate the 
effects of progressive fatigue upon the relationship between tremor measures 
and one of the exercise programs used by Mitchem and Tuttle. The exercises 
selected were 5, 10, 15, and 20 knee-bends done at a rate of one per second. 
The experimental procedures involved obtaining tremor measures when knee- 
bends were completed in a 5-10-15-20 order and in a 20-10-15-5 order, the 
latter representing random selection from the 24 possible exercise orders. 


Method 


Tremor Apparatus. A simplified version of the C. H. Stoelting Company 
apparatus for testing hand steadiness was used to obtain tremor measures. 
This apparatus consisted of a metal plate containing a 0.147 inch diameter 
target hole, a stylus with a 0.055 inch diameter metal tip, and a standard 
electric clock. The metal plate was mounted on a rigid vertical support, and 
provisions were made for raising or lowering the plate at will. All apparatus 
components were connected together so that contact of the stylus tip with 
the edge of the target hole activated the electric clock. With this arrangement, 
the subject’s task was to keep the stylus tip centered in the target hole for 15 
seconds wih the arm fully extended and unsupported. The tremor score was 
determined by the total time the stylus tip contacted the edge of the target 
hole during the measurement period. 
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In obtaining tremor measures, the experimenter had the subject grasp 
the stylus with his right hand and take a position so that his right arm was 
directly in line with the target hole. The position of the metal plate was then 
adjusted so that the target hole was in line with the subject’s stylus tip when 
he extended his arm directly forward in a horizontal plane. 


Exercise Bouts. Following an initial rest period of ten minutes, the subject 
was given four successive knee-bend bouts of exercise at a rate of one knee- 
bend per second. The knee-bends were completed with one foot forward and 
the hands on the hips. Tremor measures were obtained after rest and after 
each exercise bout. 

With but two exceptions, this program followed that used by Mitchem and 
Tuttle (2). One exception was that the subject rested in a comfortable chair 
rather than a hospital cot. The other exception was that an exact interval of 
two minutes was allowed between the beginning of each exercise bout. 


Procedures and Subjects. At the start of each experimental session, stand- 
ardized instructions were read to the subject explaining the general pro- 
cedures. These instructions were accompanied by demonstrations for per- 
forming knee-bends and for using the tremor apparatus. At the completion 
of this explanation and demonstration, the subject was given practice on the 
tremor apparatus until it became evident that he understood the testing pro- 
cedures. 

Forty male physical education majors at Indiana University served as 
subjects. Their ages ranged from 20 to 37 years, the mean being 25 years. 
These subjects were divided randomly into two equal groups. One group 
completed the knee-bend exercise bouts in a 5-10-15-20 order, and the other 
in a 20-10-15-5 order. 


Results and Discussion 

The variance analysis of the tremor measures obtained under the experi- 
mental conditions of rest-5-10-15-20 knee-bends is summarized in Table 1. 
As shown in Table 1, “Between tremor measures” was found to be a signifi- 
cant source of variation. For 4 and 76 degrees of freedom, an F-value of 
approximately 3.56 is significant at the 1-per-cent level. The obtained F-value 
of 88.18 was interpreted as being indicative of non-random variation in 


TABLE 1 


Analysis of Variance of Tremor Measures for Subjects Under Experimental Conditions of 
Rest-5-10-15-20 Deep Knee-Bends 











Sum of Mean 
Source of Variance Squares df Square F P 
Between tremor measures 172.85 4 43.21 88.18 | Above 1% 
Between subjects — 274.43 19 14.44 29.47 | Above 1% 
Residual (error) — 37.44 76 0.49 
TI ccheteihindiaid et tatdceee 484.72 99 
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tremor measures, i.e., tremor measures were not the same for the several 
experimental conditions. 

To determine which experimental conditions resulted in significant differ- 
ences in tremor measures, t-tests were applied to all possible pairs of meas- 
ures. The results of this analysis are summarized in Table 2. For 76 degrees 
of freedom, a t-value of approximately 2.643 is significant at the 1-per-cent 
level. Since the obtained t-values were all greater than this value, the hy- 
pothesis that the differences in tremor measures could be attributed to random 
variations was therefore rejected. If the possible effects of fatigue are 
ignored, the progressive increase in tremor measures with the number of 
knee-bends would seem to support the conclusion that tremor responses 
“varied directly with the number of knee-bends in each bout of exercise” (2, 











p. 71). 
TABLE 2 
Comparisons of Tremor Measures Under Experimental Conditions of Rest-5-10-15-20 Deep 
Knee-Bends 
Experimental Mean | 8. E. 
Conditions | (seconds) Difference | Difference’ t P 
eg Lone | 5.67 
5 Knee-bends 6.75 1.08 221 4.89 Above 1% 
Rest a | 
10 Knee-bends - 7.58 1.91 221 8.64 Above 1% 
Rest seat 5.67 
15 Knee-bends 8.64 2.97 .221 13.44 Above 1% 
Rest a 5.67 
20 Knee-bends - 9.37 3.70 .221 16.74 Above 1% 
5 Knee-bends - 6.75 
10 Knee-bends _ 7.58 0.83 221 3.76 Above 1% 
5 Knee-bends ____ 6.75 
15 Knee-bends __ 8.64 1.89 221 8.55 Above 1% 
5 Knee-bends 6.75 
20 Knee-bends 9.37 2.02 221 11.86 Above 1% 
10 Knee-bends - 7.58 
15 Knee-bends 8.64 1.06 221 4.80 Above 1% 
10 Knee-bends 7.58 
20 Knee-bends __ 9.37 1.79 221 8.10 Above 1% 
15 Knee-bends 8.64 
20 Knee-bends __. 9.37 0.73 .221 3.30 Above 1% 




















’The standard error of the difference between any two tremor measures was obtained by the 
formula \2s*/r, where s* is the mean square per unit and r the number of replicates. 


It is of interest to note that these findings are in substantial agreement with 
those reported by Mitchem and Tuttle (2). About the only difference in 
findings is that the earlier report failed to find a significant difference in 
tremor rate between bouts of 5 and 10 knee-bends. A possible explanation 
for this difference is that the tremor measures in the Mitchem and Tuttle 
study were based on a one-second sample of tremor behavior, while the 
present report is based upon a 15-second sample. Although the two studies 
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used different measures of tremor, the general agreement in results would 
seem to justify the conclusion that both studies were sampling substantially 
the same kind of response. 

The variance analysis of the tremor measures obtained under the experi- 
mental conditions of Rest-20-10-15-5 knee-bends is summarized in Table 3. 
As shown in Table 3, “Between tremor measures” was again found to be a 
significant source of variation. Since an F-value of approximately 2.643 is 
significant at the 1-per-cent level, the obtained F-value of 60.58 was interpreted 
as indicating that the differences in tremor measures were not the result of 
random variations. 


TABLE 3 


Analysis of Variance of Tremor Measures for Subjects Under Eperimental 
Conditions of Rest-20-10-15-5 Deep Knee-Bends 





Mean 

















Sumof | | | 
Source of Variance Squares df Square } F P 
Between tremor measures 109.10 | 4 | 27.26 | 60.58 | Above 1% 
Between subjects __ 228.04 | 19 | 12.00 | 26.67 | Above 1% 
Residual ‘error) : 34.06 | 76 0.45 | 
— | 
Total i ioe OR 4 





In order to determine which experimental conditions resulted in significant 
differences in tremor measures, t-tests were computed for all possible pairs 
of measures. The results of this analysis are summarized in Table 4. At a 
level of confidence beyond 1 per cent, the t-values presented in Table 4 can 
be said to show that: 

1. The tremor responses after all exercise bouts were greater than the post- 

rest response. 

2. The tremor responses after exercise bouts of 5, 10, and 15 knee-bends 

were all greater than the response after 20 knee-bends. 

3. The tremor responses after exercise bouts of 5, 10, and 15 knee-bends 

were not markedly different. 
These last two conclusions obviously are not in agreement with those from 
the experimental condition of Rest-5-10-15-20 knee-bends or the Mitchem 
and Tuttle report (2). 

A graphic comparision of the effect of each experimental condition upon 
tremor measures is presented in Figure I. It will be noted that the relation- 
ships between tremor measures and the number of knee-bends for the two 
experimental conditions are quite dissimilar. Although all differences between 
tremor measures under experimental condition of Rest-20-10-15-5 knee-bends 
were not significant, it is of some interest to note that the tremor measures 
tended to increase with each successive exercise bout. In this respect, the two 
tremor response trends were somewhat similar. 

Since the two experimental conditions varied only in respect to the order 
of performing knee-bend exercises, it becomes evident that tremor responses 
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TABLE 4 
Comparisons of Tremor Measures Under Experimental Conditions of Rest-20-10-15-5 Deep 




















Knee-Bends 
Experimental Mean Difference 
Conditions (seconds) Difference’ 8. E. t P 

Rest RY NE 5.44 

5 Knee-bends __. 8.20 2.76 212 13.02 Above 1% 
Rest - = 5.44 

10 Knee-bends - 8.03 2.59 212 12.22 Above 1% 
Rest ee 5.44 

15 Knee-bends __ 8.16 2.72 212 12.83 Above 1% 
Rest sain 5.44 

20 Knee-bends | 7.40 1.96 212 9,24 Above 1% 
5 Knee-bends 8.20 

10 Knee-bends | 8.03 0.17 212 0.80 

5 Knee-bends 8.20 

15 Knee-bends 8.16 0.04 212 0.19 See epee 
5 Knee-bends 8.20 

20 Knee-bends __ 7.40 0.80 212 3. Above 1% 
10 Knee-bends __ 8.03 

15 Knee-bends __ 8.16 0.13 212 0.61 Bese Ges 
10 Knee-bends 8.03 

20 Knee-bends __ 7.40 0.63 212 2.97 Above 1% 
15 Knee-bends . 8.16 

20 Knee-bends _. 7.40 0.76 212 3.58 Above 1% 














'The standard error of the difference between any two tremor measures was obtained by the 
formula V2s*/r, where s* is the mean square per unit and r the number of replicates. 
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Ficure I. Comparison of Tremor Measures for Two Orders of Knee-Bend Exercise Bouts. 
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after any one exercise bout were influenced by previous exercise bouts. In 
other words, the tremor responses in this experiment were conditioned by 
the uncontrolled variable of progressive fatigue. Under such conditions, it 
is impossible to conclude with any degree of confidence that the consciously 
manipulated experimental variables (5, 10, 15, and 20 knee-bends) resulted 
in significant differences in tremor response. While it is entirely possible that 
the tremor responses will vary—at least within limits—‘“with the number of 
knee-bends in each bout of exercise,” the experimental design does not permit 
such clear-cut interpretations. 

Insofar as the Mitchem and Tuttle experimental procedures appear to have 
involved the same systematic error, it is suggested that the conclusions re- 
garding the effects of their experimental variables upon tremor magnitudes 
are not well supported. It is further suggested that the experimental design 
which appears to have been used in this report is not a very fruitful design 
for physical education research; the systematic error of progressive fatigue 
is so hopelessly confounded with the experimental variables that no precise 
conclusions can be drawn. 


Summary and Conclusions 

It was the purpose of this study to illustrate the effect of order of successive 
exercise bouts upon neuromuscular tremor measures. The successive exercise 
bouts consisted of 5, 10, 15, and 20 deep knee-bends, and tremor measures 
were based upon the total time a subject’s stylus contacted the edge of a target 
hole during a 15-second test period. 

Data were collected upon two randomly assigned groups of 20 subjects 
each. One group completed the exercise bouts in the order of Rest-5-10-15-20 
knee-bends. The other group completed the exercise bouts in a Rest-20-10-15- 
5 knee-bend order, the latter order being randomly selected from the 24 
possible exercise orders. Tremor measures were obtained immediately after 
an initial period of rest and after each exercise bout. A time interval of 2 
minutes was allowed between the beginning of each exercise bout. 

From the results of this study, it was concluded that: 

1. The relationship between tremor measures was quite different for the 
two experimental conditions. 

2. Since the tremor measures were obviously conditioned by the order of 
exercise bouts, no statement relative to the relationship between tremor 
responses and exercise bouts can be made with any degree of confidence. 
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Abstract 


A back and leg dynamometer based on a strain gauge technique, designed for measur- 
ing and recording both maximum strength and strength endurance is described. Data 
collected by use of this back and leg dynamometer showed that (1) individuals with 
the greater maximum strength have a greater absolute strength endurance index, (2) 
stronger individuals maintain a smaller proportion of their maximum back and leg 
strength than those with less initial strength, and (3) the development of strength en- 
durance is not directly proportional to the development of maximum strength. 


CONSIDERABLE RESEARCH has been done in an attempt to relate strength 
to health, physical condition and efficiency, and athletic performance. The 
limitations of the dynamometers available for these purposes prompted us to 
design and construct a new type of instrument, based on a strain gauge tech- 
nique, which not only eliminates the disadvantages of the present type, but 
also provides for measuring strength endurance as well as maximum strength. 
The salient characteristics of the new type of dynamometer are (a) measure- 
ments are accurate to within +2 per cent of a full scale reading, (b) cali- 
bration can be done easily, accurately and quickly, (c) strength endurance 
as well as maximum strength can be measured and recorded, (d) the muscular 
contractions involved are essentially isometric. 


In a previous communication, the grip dynamometer and the techniques 
employed for measuring maximum grip strength and grip strength endurance 
have been described (1). It is the purpose of the investigation reported here 
to show the relation of maximum back and leg strength to back and leg 
strength endurance, and to describe the dynamometer employed for these 
measurements. 


The Dynamometer 


The essential elements of the back and leg dynamometer are shown in cross- 
section in Figure I. The sensitive element is a Baldwin SR-4 Type U-1 load 
cell with a rated capacity of 500 pounds, This cell contains a central mem- 


1The authors wish to acknowledge the helpful advice of Professor Herman Tachau, 
College of Engineering, State University of Iowa, in the design of the dynamometer. 


96 











Back and Leg Strength Endurance 97 


ber which is strained when a load is applied to the cell. The amount of this 
strain is measured by resistance wire strain gauges which are connected in a 
Wheatstone bridge. We chose to use the cell in tension, but it may also be 


used in compression. 
a — Grip 


Chain 
Counter Weight 


Ball Bearing 
Pillow Block 











Channel -iron Bose 


Ficure I. The Back and Leg Dynamometer. 


Forces are applied to the load cell by means of a cold drawn steel bar with 
a l-in. x 21-in, rectangular cross-section. The fulcrum for the bar is a 14-in. 
round shaft which is supported on each side of the bar by a ball bearing pil- 
low block, Forces are transmitted from the bar to the load cell by means of 
a hanger containing a knife-edge which rests in a notch in the top of the bar. 

The apparatus is mounted on a channel iron base. The load cell is anchored 
by a bolt which passes through a hole in the base and screws into the bottom 
of the load cell. The hole in the base is oversize and the bolt is too long to 
clamp the cell to the base. This type of arrangement prevents excessive side 
loads on the cell. 

A hanger, similar to the one attaching the load cell, but inverted by com- 
parison, is attached to a chain. At the end of the chain is a handle consisting 
of a piece of °4-in. pipe. The pipe is attached at a right angle to the chain by 
means of a hook. The hanger can be placed so that pull is applied at any of 
the notches along the bottom of the bar. These notches are placed at a dis- 
tance of 4 in., 6 in., 12 in., 20 in. and 40 in. from the fulcrum. The load cell 
is 24 in. from the fulcrum. Hence, pulls of 3000, 2000, 1000, 600 and 300 
pounds respectively will result in a capacity pull of 500 pounds on the load 
cell. Thus, the capacity of the dynamometer is 0-3000 pounds. 

A lead counter-weight is fastened on the opposite side of the fulerum to 
balance the weight of the bar and the load cell so that these weights need not 
be taken into account in calibrating the apparatus, The weight is adjusted by 
sliding it back and forth until balance is attained, and then it is clamped in 
position. 
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A wooden platform 19 in. x 45 in. (not shown) is mounted on the base, at 
a height midway between the base and the bar. It is covered with a rubber 
mat and provides a place for the subject to stand. 


Electrical Equipment. Since it was desired to measure strength endurance 
as well as maximum strength, a recording meter was used. The electrical out- 
put of the load cell is too small to activate a recording pen, so an amplifier 
must be employed, Any amplifier which matches the electrical characteristics 
of the load cell and of the recording meter is satisfactory. The amplifier whic 
we used was built to order for this purpose. 


The Wheatstone bridge in the load cell must be provided with an input 
voltage. We use 2.5 volt, 60 cycle a.c., supplied by a filament transformer 
mounted in the amplifier cabinet. Thus only a single cable (four wire 
shielded) is needed to connect both the input and output of the load cell. 


The output of the cell, which is also 60 cycle a.c., is amplified, rectified, and 
fed to a 5 milliampere d.c. Esterline-Angus recording meter. The meter is 
operated at a chart speed of 3 in. (four divisions) per minute. The amplifier 
is provided with a variable gain which is standardized by introducing a fixed 
resistor in parallel with one leg of the Wheatstone bridge. This unbalances 
the bridge and simulates the application of a standard force to the load cell. 
While the bridge is thus unbalanced, the amplifier gain is adjusted so as to 
produce a standard deflection on the meter. This standard deflection was 
originally selected so that a full range pull on the load cell would produce a 
full scale deflection of the recorder. 


Calibration. This dynamometer is calibrated as follows: the hanger is 
placed in the 300-pound notch which is near the end of the bar. A cable is 
attached to the chain and passed over pulleys supported from the ceiling of the 
laboratory, in such a way that weights may be hung on the free end of the 
cable. The pulleys are placed so that the cable rises vertically from the bar. 
A 300-pound weight is applied to the free end of the cable and the amplifier 
is adjusted so that this weight produces a full-scale deflection of the recorder. 
Weights varying from 0 to 300 pounds are then hung on the cable and the re- 
spective meter readings noted. The dynamometer is held down during the 
operation by a brace between the platform of the dynamometer and the ceil- 
ing. The meter readings are plotted against the weights, and a line is drawn 
through the points. The line is straight through most of the range of opera- 
tion (see Figure II). 


The slight curvature found at the bottom and at the top, due to lack of 
linearity of the amplifier at these extremes, is of no consequence since the 
instrument is not used at these extremes. If a calibration is made with a 
series of increasing weights, a very slightly different curve is obtained than 
with a series of decreasing weights. This mechanical hysteresis is not of suffi- 
cient magnitude to introduce appreciable errors into the measurements made 
with the instrument. The calibration was checked before and after the experi- 
ments reported here, and the load cell was found to be stable in this respect. 
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The gain of the amplifier was checked before each experiment and readjusted 
when necessary. For greater convenience, a calibration table was constructed 
from the graph in Figure II. 
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Ficure II. Calibration Curve for the Back and Leg Dynamometer (0-300 pound range). 


The calibrations for the 600, 1000, 2000, and 3000-pound notches are done 
by multiplying the weights by the ratios of the appropriate lever arms. For 
example, the calibration of the 1000-pound notch is obtained by multiplying 
the weights applied to the 300-pound notch by 40/12. 

Should one wish to use this dynamometer with a full-scale range of 100 
pounds, the gain of the amplifier may be increased three times. Then the 
notch near the end of the bar will give a range of 0 to 100 pounds. Thus with 
a suitable harness arrangement, the dynamometer may be adapted to other 
measurements, such as abdominal muscle strength, where the muscles are less 
strong than in the legs and back. 


In order to protect the load cell from being pulled beyond its maximum 
capacity, a range is selected which is beyond the limit of strength of the sub- 
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ject being tested, yet is sufficiently low that the subject can produce a con. 
siderable deflection of the meter, 

Calculation of Maximum Strength. Maximum strength is defined as the 
highest point on the strength curve (see Figure III, which is a record of back 
strength). This value is measured in chart units and converted to pounds by 
using the calibration table. In Figure III, the highest point on the curve is 
66 chart units. When referred to the strength table, this is found to be 402 
pounds. The leg strength records look the same and are treated in the same 
manner. 

Leg and Back Strength Endurance Index. Previously (1), we defined the 
strength endurance index as the average strength for one minute, expressed in 
pounds, This definition is still useful for grip and leg strength endurance, but 
in case of back strength endurance, the time interval of one minute presents a 
problem. Athletes are able to continue back pull for one minute, but for others 
the time needs to be reduced to 30 seconds. This shorter interval is about as 
long as the average individual can exert back pull of sufficient amount to 
register satisfactorily. 

If the recording meter made a graph in rectangular co-ordinates, the 
strength endurance index could be found by measuring, with a planimeter, the 
area under the strength curve, and dividing by the length of a one-minute 
time interval on the chart. As seen in Figure III, the ordinates plotted by the 
Esterline-Angus recorder are measured over the arc of a circle instead of a 
straight line, thus creating a more complex situation. This requires that 
allowance be made for this characteristic. The procedure for making the ad- 
justment is as follows: 

In the notation of calculus 


t=T 


. 
a is — | S(t) dt (1) 
(i t=0 


where S = average strength, and T = length of time interval. S(t) repre- 
sents the curve of strength as a function of time. In order to interpret this 
integral in terms of the area under thé curve, refer to Figure IV. The element 
of area is a parallelogram (Z, Figure 1V) whose area is 


dA = dt-ds sin « = —R cos(B — y) d(B — y)dt (2) 


For the present, values of ds, S(t), S, dt, and R will be measured in centi- 
meters; and dA and A will be measured in square centimeters. 
Integrating equation 2 gives 


t=T 
a= | S(t) -F(S) dt (3) 
t=0 


The curve of F(S) can be calulated from the dimensions of the meter and 
chart which are used. For the chart used by the authors, F(S) is as shown 
in Figure V. It is to be noted that the variations in S which are observed in 
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Ficure III. Strength Record for a Period of One Minute Made by the Esterline-Angus 
Recorder. (Read from right to left.) 


60 45 | 
T seconds 


Ficure IV. Element of the Area Used in Calculating the Relation Between Average 
Strength and the Area Under the Strength Curve. (Read from right to left.) 
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Ficure V. Factor for Correction (Due to Curvilinear Co-ordinates) of the Area Under 
the Curve, Used in Calculation of Strength Endurance Index. 


any single strength record result in only small percentage changes in F. This 
makes it possible to evaluate the integral in Formula 3 with satisfactory 
accuracy by the following approximation. 


The mean value of the chart reading S is estimated by inspection of the 


chart. -The value of F(S) corresponding to this reading is determined from 
the graph (Figure V). Let us call this mean value F. Then F is substituted for 
F(S) in Formula 3: 

t=T 


A= S(t) one dt 


Since F is constant 


(4) 


A is measured in square centimeters. If P is the planimeter reading and p 
is the factor for conversion of the planimeter reading to square centimeters, 
then A= Pp. Since the strength endurance index is the average strength 
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for either 30 or 60 seconds, T is the distance the chart travels in either 30 or 
60 seconds in the recording meter. 

Since it is more convenient to measure S in “chart units” than in centi- 
meters, we divide the right-hand member of Formula 4 by the length of one 
chart unit in centimeters. If the length of this unit is a, then S = Pp/aTF 
chart units; or S= (p/aT) P/F chart units. The quantity (p/aT) must be 
evaluated for each chart, chart recording speed, planimeter, and duration of 
measurement. In the author’s case, p = 1.00 sq. cm./planimeter unit, a = 
0.120 cm., and T = 7.59 cm. for a 60-sec. measurement or 3.80 cm. for a 
30-sec. measurement. Hence, 

(Sa) 


S = 1.10 (P/F) 
if the strength endurance index is calulated over a 60-second period or 
(Sb) 
S = 2.20 (P/F) 
if a 30-second period is used. Formulas 5a and 5b were used for computing 
S, and the strength in pounds corresponding to this number of chart units was 
obtained from the calibration table constructed from Figure II. 

In order to estimate the error involved in the approximation for F(t), the 
average values of a limited number of charts were determined by dividing 
the interval T into 12 equal smaller intervals. Each of these intervals was 
short enough to permit an average for that interval to be estimated by inspec- 
tion. The 12 numbers so obtained were then averaged to obtain S. A com- 
parison of results showed only one case in which the discrepancy between the 
value of S yielded by this method and that yielded by Formula 5 was greater 
than one chart unit. Thus, it seems that Formula 5 yields a value of S which 
is correct to +1 chart unit. It does not seem worthwhile to require a closer 
approximation since the meter reading itself is not more nearly correct than 
+1 chart unit. 


Calculation of the Strength Endurance Index. The strength endurance 
index is determined as follows: 

1. Estimate the average strength for the duration of the effort by inspec- 
tion (A, Figure III). 

2. Find the value of (F) from Figure V. 

3. Measure the area under the strength curve with a planimeter and record 
it as planimeter units. 

4, Find the average strength, expressed as chart units, by dividing the 


planimeter reading by (F), and multiplying this value by 1.10 or 2.20, de- 
pending on whether the duration of the effort is 60 or 30 seconds. 


5. Refer to the calibration chart to find the number of pounds represented 
by the value of S. 
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For example, the strength endurance for the record presented in Figure III 
is calculated: 

1, Estimated average strength for one minute = i3 chart units. This is 
indicated by the broken line, A, Figure III. 

2. The above value is referred to Figure V to determine F. In this case 
F = 0.95. 

3. Area under the strength curve —35.4 planimeter units [P}. 

4. Substituting into the equation for average strength, S = 1.10 P/F = 41 
chart units. 

5. In Figure II, 41 chart units = 131 pounds in the 0-300 pound range. 
Back strength measurements were made in the 0-600 pound range, hence, 41 
chart units = 262 pounds. This is the calculated value of back strength en- 
durance represented by the solid line, B, in Figure III. 


Relation of Maximum Strength to Strength Endurance. The conventional 
methods described by Clarke (2) were employed in applying force to the 
dynamometer. Care was taken to see that the forces were applied in a verti- 
cal line. All subjects included in the experiment were male graduate students 
in physical education, between the ages of 24 and 46 years. There were 23 
subjects participating in the experiment. 

1. Back Strength. In the experiment dealing with back strength it was 
found that approximately one-half (10) of the subjects were able to exert 
measurable force for only a little longer than 30 seconds. It is of interest to 
inquire whether strength endurance based on a 30-second effort bears the 
same relation to maximum strength as that based on a 60-second effort. To 
investigate this point strength endurance indices (5S.E.I.’s) were calculated 
based both on 30 seconds in all cases and on 60 seconds in 13 subjects. A 
summary of the data are shown in Table 1. 








TABLE 1 
Number Group Mean Range 
Subjects (Ib.) 8D. (Ib.) 
Back Strength | 
Maximum 23 368 73 | 196-544 
S.E.1. (30 sec.) Sf oe 42 | 184-324 
Maximum 13 333 62 | 196-406 
S.E.1. (60 sec.) 13 256 | 44 | 172-312 
Leg Strength 
Maximum 23 1107 381 | 654-1950 
S.E.I. (30 sec.) 294 | 554-1560 
S.E.1. (60 sec.) 23 | 863 259 | 554-1480 





In order to find the relationship between maximum strength and strength 
endurance the maximum strengths were correlated with the strength edurance 
indices. The correlations are shown in Table 2. The data show that the 
correlation of maximum strength and strength endurance based on a 30-sec. 
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effort is 0.97. When based on a 60-sec. interval the correlation is 0.90. This 
means that the individual with the greater maximum back strength can main- 
tain a higher level of back strength for the periods of effort investigated, the 
results being the same regardless of whether the basis of strength endurance 
is 30 sec. or 60 sec. When the strength endurance index is divided by maxi- 
mum strength in order to express the former as a percentage of the latter, and 
when these percentages are correlated with maximum strength, it is seen that 
the correlations are negative. For a 30-sec. effort, the correlation is —0.81, 
and for a 60-sec. effort it is —0.48. Thus, the individual with greater back 
strength cannot maintain as large a percentage of it as the individual with 
less maximum strength, even though the former’s absolute strength endurance 
is larger than the latter’s. This implies that strength endurance does not de- 
velop in direct proportion to maximum strength. It may be noted that the 
results are qualitatively the same whether a 30-sec. effort or a 60-sec. effort is 
considered. 

2. Leg Strength. So as to find the relationship of maximum leg strength 
and leg strength endurance, maximum strengths were correlated with strength 
endurance indices. Although all subjects were able to perform the strength 
endurance experiment for 60 seconds, correlations were calculated for both 
30 and 60-second intervals. These correlations are shown in Table 2. The 
data show the same qualitative results as the data on back strength. 

It is of interest to note that the maximum strength-strength endurance re- 
lationship is the same as that reported with regard to grip strength, in an 
earlier communication (1). 











TABLE 2 
Correlations of Maximum Strengths and Strength Endurance Indices 
| , | 8.D 
Back 
Maximum strength vs. strength endurance (60 sec.) 0.90 0.06 
Maximum strength vs. strength endurance (30 sec.) 0.97 0.02 
Per cent maximum strength held for 30 sec. vs. maximum 
strength —0.81 0.10 
Per cent maximum strength held for 60 sec. vs. maximum | 
strength —0.48 0.21 
Leg 
Maximum strength vs. strength endurance (60 sec.) 0.91 0.04 
Maximum strength vs. strength endurance (30 sec.) 0.95 0.02 
Per cent maximum strength held for 30 sec. vs. maximum 
strength : —0.26 0.17 
Per cent maximum strength held for 60 sec. vs. maximum 
strength —0.47 0.16 








Summary and Conclusions 


A dynamometer designed for measuring and recording maximum back and 
leg strength and strength endurance is described. In order to show the rela- 
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tionship between maximum back and leg strength and back and leg strength 
endurance, data were collected from 23 men between the ages of 24 and 46 
years. Also, the percentage of maximum back and leg strength which was 
maintained from 30-sec. and 60-sec. efforts (strength endurance) was corre- 
lated with maximum back and leg strength. The data justify the following 
conclusions: 


1. Individuals with the greater maximum strength have a greater absolute 
strength endurance index. 


2. Stronger individuals can maintain a smaller proportion of their maxi- 
mum back and leg strength than those with less initial strength. 

3. The development of strength endurance is not directly proportional to 
the development of maximum strength. 


4. The results are qualitatively the same whether the endurance is meas- 
ured over a 30-sec. interval or a 60-sec. interval. 
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and Non-Motivated Bowling Groups 
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Abstract 


An analysis of the changes in social adjustment, by means of the Cowell Personal Dis- 
tance Ballot, of motivated and non-motivated groups in a seven-week bowling class is pre- 
sented. The results appear to indicate that, while both groups became more socially 
adjusted as a result of group participation and acquaintance, the motivated group became 
better adjusted than the non-motivated. A comparison of social adjustment ratings be- 
tween good and poor bowlers showed the good bowlers to be the better-accepted members 
of the group. 


MAN DOES NOT LIVE in a vacuum, and the social forces that tend to pull 
him away from that isolation and make him a closer and better adjusted 
member of the group are important. 

What are the factors that contribute to social adjustment? How can we 
bring people closer together and make them more acceptable to each other? 
Good human relationships depend upon many things, and when we can 
have a better understanding of what makes for rejection or acceptance of 
the individual in his group setting, we can do something about furthering 
social adjustment. 

Sociometry, a study of the interaction of people, affords a method of 
determining, to some extent, what factors bring people into closer relation- 
ships with each other and make them more socially adjusted members of 
society. 


Purpose 

The purpose of this study is to compare, by means of personal distance 
ratings, the social integration and adjustment of motivated and non-motivated 
college women in a seven weeks’ regulation ten pin bowling class. 

It is assumed that as the personal distance ratings decrease from one 
person to another, the more closely integrated is the group, and the more 
socially adjusted are the people in the group. 


Procedure 


SUBJECTS 

Freshmen college women who had never bowled before were chosen for 
the study. They were equated as to throwing ability, grip, and arm and 
shoulder girdle strength. Throwing ability was determined by the sum of 30 
underhand softball throws at an archery target 25 feet away. Finger flexor 
strength was measured on a grip dynamometer. Arm and shoulder girdle 
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strength was measured for pulling and for pushing strength against a dyna- 
mometer with the elbows held in a shoulder-high position and the dyna- 
mometer resting lightly against the chest. In a previous study (8), the high- 
average bowlers had higher mean averages in all of these tests than did 
the low-average bowlers. While the difference in means was not statistically 
significant, it did indicate a relationship that may have shown up with 
larger groups. 


CLASS PROCEDURE 


All classes were taught by the same instructor and by the same method and 
procedure, with the exception of the special motivating devices and the addi- 
tion of throwing practice. 


The classes met for 50 minutes twice a week for seven weeks and were 
composed of 12 students each. 


MOTIVATED GROUP 


This group consisted of 36 students. Three students were assigned to an 
alley. Assignments were made on the basis of ability and choice of balls. 
The students were told they were to stay on the same team throughout the 
season, and that running team scores would be posted each time so that they 
could see which team was the winner at the end of seven weeks. It was 
decided to have the two losing teams treat the two winning teams at the last 
class period. 


Methods of Motivating Group. 


1. Running team scores were posted each time. This was for team motiva- 
tion. 


2. All names of persons who scored 100 or over, and all who knocked 
down an average of 6 pins or more on their first ball, were posted each time 
on the blackboard. This was to motivate high-score bowlers. 


3. Each girl kept a learning curve of her total bowling score, and the 
average number of pins knocked down on the first ball. This was to motivate, 
particularly, the low-score bowler. Each student kept her own learning curve 
on a graph. 


NON-MOTIVATED GROUP 


This group consisted of 60 students. Each girl was assigned to an alley 
with two other girls. Each girl kept the same alley and thus the same team- 
mates each time. No mention was made of team competition, and other than 
the usual commendation of exceptional skill or good progress, no special 
devices were used to motivate. Two of the five classes were taught without 
any special aids to improve bowling ability. Three of the classes were urged 
to practice throwing baseballs at a waist high target, in an effort to improve 
their bowling score. 
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SOCIOMETRIC TEST 


The Cowell Personal Distance Ballot (6) was given at the beginning of 
the fourth class period, and again at the beginning of the last class period 
of the seven-week term. Assignments to alleys were not made before the 
first balloting; therefore, the students had an opportunity to bowl with 
other students on different alleys and to become acquainted. 

The Cowell Personal Distance Ballot was given as follows: 

All the names of the girls in the class were written on the ballot, and the 
following information was asked: 

“If you had full power to treat each player on your team and other 
players in the class as you feel, just how would you consider her? I would be 
willing to accept her: 

Into my family as a sister 

As a very close “pal” or “chum” 

As a member of my “gang” or club 

On my street as a “next door neighbor” 
Into my class at school 

Into my school 

Into my city” 


Validity of the Sociometric Test. Kurth and Cowell (6) in the validation 
of the Cowell Personal Distance Ballot as a social adjustment index found a 


correlation of .844 with the students’ “who’s who in my group” rating and 
.900 with the Dean’s Guidance Office Rating. 


Pe Pr As 


Treatment of Data 
GROUP SOCIAL ACCEPTANCE SCORE 


This was determined by averaging the ratings each girl checked for other 
members of her class. These averages were added for the entire group con- 
sidered and divided by the number of people balloting. 


SOCIAL ACCEPTANCE RATINGS OF TEAMMATES 


These were determined by averaging the ratings made by each girl of her 
team or alley mates, and dividing by the number of people rating. 


DIFFERENCES IN SOCIAL ACCEPTANCE RATINGS 


Entire Group. The group social acceptance score as determined by each 
girl toward her group was compared for differences in means from the begin- 
ning and the end of the season.? 

Teammates. Each girl was compared for her change in rating toward each 
of her team or alley mates by a comparison of the mean difference. 


M of Diff. 


It = ‘ 
= (d — d)? i 1 
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SOCIAL ACCEPTANCE SCORE OF HIGH- AND LOW-SKILLED BOWLERS 


All students who had a season’s average of 95 and over were given a rating 
which was the average of what other members of the class thought of them. 
Similarly, the ratings of all students who had a seasonal average of 80 and 7 
below were obtained. Classification as to high- and low-average bowlers was 
purely an arbitrary one. The majority of high-skilled bowlers had an 
average of over 100. All students were advised not to bowl outside of class. i 
Co-operation in regard to this was excellent. 


Results and Their Interpretations 


SOCIAL INTEGRATION AS A RESULT OF ACQUAINTANCE AND GROUP PARTICIPATION 

Entire Group. An analysis of Table 1 shows that, as a result of acquaint- 
ance, both the motivated and non-motivated groups became more closely 
knit. This difference in social integration is shown to be significant at the 
-1 per cent level of confidence. 

From Table 2, it is apparent that, at the end of seven weeks, the motivated 
group was a more socially integrated group; e.g., the students in the group 
were more socially acceptable to one another. The mean was 4.69, which 
would make the average acceptance of the group more toward a “member 
of my ‘gang’ or club,” whereas the mean of 4.37 of the non-motivated group 
would make the social acceptance index nearer the “next door neighbor” 
class. When the means of the two groups were compared, this difference was 
shown to be a statistically significant one. 























TABLE 1 
Means of the Differences in Social Acceptance Ratings Before and After Seven Weeks of 
Bowling 
Analysis Motivated Group | Non-Motivated Group 
SD : cialis sep aceibiiatics adil .719 .736 
Range cs Ne —.4 to +2.1 —5 to +2.2 
N diame dcinaiaane 36 55 
LE EES a a eee 5.47 5.44 
Level of Significance ____ 1% 1% 
t of Difference in 
Means of Differences____ 75 
TABLE 2 : 
Means of the Two Groups’ Social Acceptance Score at the End of Seven Weeks of 
Bowling , 
Ansiyels Motivated Group | Non-Motivated Group 
M . yes 4.69 4,37 
SD = 646 715 
Range 3.1 to 6.1 2.9 to 6.0 
a | 36 55 


ee tailetnbinicamalaabces 
Level of Significance 























Sociometric Study of Bowling Groups Ith 


At the first balloting the means of the motivated and non-motivated groups 
were 4.026 and 3.820 respectively, with a ¢ of .41. Therefore both means were 
the same at the start of the experiment. 


Teammates. Both groups had a higher mean acceptance score toward 
their teammates then toward the entire group, which perhaps indicates the 
closer integration of small groups (Table 3). 


Whereas the members of both groups became more acceptable to one an- 
other as a result of seven weeks’ acquaintance and participation, the non- 
motivated group was less extreme in the change of range of feeling toward 
each teammate (Table 4). 














TABLE 3 
Social Acceptance Rating of Teammates at the End of Seven Weeks of Bowling 
Analysis Motivated Group | Non-Motivated Group 
| SEES hy SERS ere oe ee 5.10 4.77 
SD ‘eteinawchlscsotendabesaseubemae 1.12 1.20 
POE e-em 2.5 to 7 lto7 
ee ssl ciahecedesipineaia~hastibouokadl 36 55 
ee Mee eee prea ae 1.25 
TABLE 4 


Means of Differences in Social Acceptance Ratings of Individual Teammates Before and 
After Seven Weeks of Bowling 














Analysis Motivated Group | Non- Motivated Group — 
M .. ; ; enous 652 903 
Se « ist sli 1.521 1.357 
Range ‘ , , —5 to +5 —4 to +4 
aes Sanaibnteitanssspasiebeedied 69 113 
t as WSS 3.53 7.04 
Level of Significance ges 1% 1% 
t of Means of Difference 1.15 





SOCIAL ACCEPTANCE ON THE BASIS OF SKILL 


Of the 96 bowlers, 25 were classified as high-average bowlers (average 
score of 95 and better), and 33 were classified as low-average bowlers (aver- 
age score of 80 and below). Of the motivated group, 13 (36%) were high- 
average bowlers, and 10 (27%) low-average bowlers. Of the non-motivated 
group, 12 (20%) were in the _ -average group, and 23 (38%) were in 
the low-average group. 

That the high-average bowler is more acceptable to his group than the low- 
average bowler is evident from Tables 5 and 6. The acceptance of the high- 
average bowler was nearer the “member of the ‘gang’ class,” while the low- 
average bowler was accepted near the “next door neighbor” category. This 
difference in acceptance was significant. 
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TABLE 5 
Social Acceptance Ratings of Motivated and Non-Motivated Groups Towards High- and 
Low-Average Bowlers at the End of Seven Weeks 























Ansiysis. Hish-Average Bewlers Low-Average Bowlers 
M | 4.64 4.28 
SD 539 584 
Range 3.7 to 5.7 3.1 to 5.1 
N Seeastale! 25 33 
t 2.41 
Level of Significance 2% 
TABLE 6 

Comparison of High- and Low-Average Bowlers in Motivated and Non-Motivated Groups 
"Motivated Group _——s|__—=—sNon-Motivated Group 

Analysis | High-Avg. | Low-Avg. High-Avg. | Low-Avg. 
— RRS | 4,72 4.40 4.56 4.22 
sD re 56 49 58 
Range oe 3.7 to 5.7 3.4 to 5.1 3.7 to 5.4 3.1 to 5.1 
N pens CR 10 12 23 
t baie 1.27 1.69 
Conclusions 


The results of this study appear to indicate the following conclusions. 

1. Motivated groups are more closely knit than non-motivated. 

2. Groups become more closely integrated socially as a result of acquaint- 
ance and group participation. 

3. The better performer is a better accepted member of the group than the 
poor performer. 
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Construction of Equivalent Forms 
of an Attitude Scale 


Cc. L. WEAR 


University of Nebraska 
Lincoln, Nebraska 


Abstract 


The criteria generally accepted for constructing attitude scales were followed in the 
construction of each of these two scales of attitude toward physical education. Standards 
of equivalence were als» set up and followed in “equating” the two forms, The forms 
are proposed for use in appraising attitude changes resulting from brief experiences such 
as listening to a talk on physical education, watching a demonstration, viewing a film, or 
taking part in some activity. T he two thirty-statement forms are given at the end of the 
article. 


THE PURPOSE of this study was to attempt to develop two equivalent forms 
of a physical education attitude scale. The construction of a single scale, to- 
gether with the techniques and procedures involved in the construction, has 
been described elsewhere (4). The same techniques and procedures were used 
in the present study and will be described only where believed necessary for a 
better understanding of what has been attempted here. A detailed description 
will be given, however, of the manner in which the two new forms were 
“equated.” The two forms contain 30 statements each and will be referred to 
as Form A and Form B (see Appendix, p. 117). 


It is believed that equivalent forms of an attitude scale can serve a useful 
purpose in much the same manner as equivalent forms in other areas of test- 
ing. We might be interested in making an objective assessment of shifts of 
attitude, if any, as a result of certain short-term or long-term planned experi- 
ences to which people might be subjected. For example, we might be in- 
terested in knowing whether or not attitudes change, and how much, as a 
result of a reading assignment, seeing a film, listening to a talk, watching some 
activity, or participating in some activity. We should be interested in know- 
ing what happened to attitudes as a result of participation in a semester of 
physical education having certain content or having certain methods of in- 
struction employed. 

We might consider the point that, because of the nature of attitudes, we do 
not need equivalent forms for their appraisal. That is, we might be inter- 
ested in knowing if there is any change in the subject’s response to the same 
statement in before and after situations. However, in order to rule out any 
influence, through suggestion, of the first response upon a subsequent re- 
sponse, particularly in short-term studies, the use of an equivalent, but not 
identical, set of statements would be indicated. No studies have been found 
which involved the construction or use of equivalent forms of attitude scales. 
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Procedure 


Statements making up the two forms were taken from the list of 120 state- 
ments used in the study mentioned above (4). Four principles or standards 
were set up for making the forms equivalent: (a) statements are to be 
matched on the basis of discrimination indices; (b) statements are to be 
matched on the basis of favorableness indices; (c) statements which seem to 
be quite similar are to be placed in different forms; and (d) statements of 
the two forms are to tap approximately the same expected objectives or out- 
comes of physical education. The use of these four standards will be discussed 
in the following four paragraphs. 


With two exceptions, only those statements were used which were in the 
upper 50 per cent when ranked on the basis of discriminative power as cal- 
culated by they use of Flanagan’s table (3, p. 348). The median discrimina- 
tion index of the 120 statements was 0.58. The two statements used which 
were below this median have indices of 0.57 and 0.55. The sum of the indices 
for Form A is 20.08 with a range of 0.59-0.81 and a median of 0.68. The sum 
of the indices for Form B is 20.07 with a range of 0.55-0.82 and a median 
of 0.65. 


A statement “favorableness index” is similar to the “difficulty index” of an 
item in an academic test, The degree of difficulty of an academic test item is 
an important characteristic of the item. Items which are extremely easy or 
extremely difficult are generally to be avoided because they do not discrimi- 
nate well between students taking the test. Similarly, an attitude statement 
which is so worded that nearly everyone agrees with it (or disagrees with it) 
is not a good statement to use in the scale. The favorableness index of an atti- 
tude statement as used in this study is the ratio of the total number of sub- 
jects agreeing with the statement (both moderately and strongly) to the total 
number responding to the statement, and is expressed as a decimal fraction. 
For example, if a total of 81 out of 100 subjects agree with a statement, the 
favorableness index of the statement is 0.81. The sum of these indices for 
Form A is 21.61 with a range of 0.42-0.88 and a median of 0.76. The sum of 
the indices for Form B is 21.26 with a range of 0.37-0.85 and a median of 
0.72. 


When the wording of two statements seemed to indicate that they were tap- 
ping approximately the same specific attitudes, they were placed in different 
forms. When similarity between certain pairs was suspected, tetrachoric cor- 
relation coefficients were computed from the Chesire-Saffir-Thurston comput- 
ing diagrams (1). A coefficient of 0.70 was arbitrarily selected as the cri- 
terion of similarity. Statements having this correlation, or higher, were 
placed in different forms. 


In setting up the original list of 120 statements, attention was directed to 
the inclusion of statements which tapped attitude toward each of eight gen- 
erally accepted outcomes to be expected from physical education. The state- 
ments were later classified into only four categories. These categories were 
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designated as “physiological-physical,” “mental-emotional,” “social,” and 

“general.” A statement which seemed to be related more to the physiological 

or physical outcomes or objectives was placed under “physiological-physical,” 

etc. Statements which did not seem to be related to one of the first three cate- 
e & gories were placed under “general.” The 30 statements of Form A are divided 

among the four categories as follows: physiological-physical, 6; mental-emo- 
tional, 7; social, 8; and general, 9, Form B is divided as follows: physiologi- 
mi. cal-physical, 5; mental-emotional, 7; social, 10; and general, 8. 

The two forms were administered to 100 male university Freshmen together 
with a short questionnaire consisting of three questions and a graphic self- 
rating scale (4) on attitude toward physical education. The purpose of the 
questionnaire was to secure information which might support an affirmative 
answer to the question: Do the scales measure what they are supposed to 
measure? These questions and the self-rating do not, of course, serve as ex- 
ternal criteria. Correlations between scale scores and responses to question- 
naire items would merely indicate the consistency with which certain measures 
of attitude were “hanging together.” 

The three questions used were selected because they involved likes, dislikes, 
and experiences which the writer believed would be significantly related to 
attitude toward physical education. The questions and possible responses 
were as follows: NO. 1, How important do you consider physical activity 
(sports or athletics) at the present time as a part of your personal recreation 
program? (a) very important (b) quite a bit; (c) some; (d) a little; (e) 
none at all. NO, 2, To what extent do you LIKE TO PARTICIPATE in sports ac- 
tivities? (a) very much; (b) quite a bit; (c) some; (d) a little; (e) not at 
all. NO. 3, If you took physical education in high school as an activity subject 
during school hours, did you like it? (a) liked it very much; (b) liked it a 
little; (c) difficult to say; (d) disliked it somewhat; (e) disliked it very 
much. Answers to these three questions were scored on a 5-4-3-2-1 basis from 
(a) to (e). Responses to the attitude statements were also scored on a 
5-4-3-2-1 basis with a “5” being assigned to the selected response which in- 
dicated the most favorable attitude toward physical education. The self-rating 
was scored on a nine-point scale. 


Analysis of Data 


The mean of the scores on Form A was 114.59, with SD of 17.24. The 
j Form B mean was 114.45 with SD of 17.67. The reliability of Form A, cal- 
culated by the use of the split-halves technique and the Spearman-Brown for- 
mula, was 0.94. The reliability of Form B was 0.96. The product-moment 
correlation between scores on the two forms was 0.96. 
Product-moment correlation coefficients were computed to determine the re- 
lationships between each scale form and two of the questionnaire items— 
question No. 1 and the self-rating. The correlations were as follows: Form A 
and question, r = 0.74; Form B and question, r = 0.71; Form A and self- 
rating, r — 0.80; Form B and self-rating, r = 0.78. 
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In another type of analysis an investigation was made of the extent to which 
scores made on each form tended to differentiate between groups which had 
undergone different experiences or which held to different feelings or practices 
as indicated by responses to the questionnaire items, For each item, the sub- 
jects were divided into two groups on the basis of selected responses. Mean 
scores and variances for groups were computed. Tests of significance of dif- 
ference were applied to differences between means and to differences between 
variances. These data are given in Table 1. 

The F test of significance of difference between variances (2) was applied 
to the variances of paired groups first because the use of the t-test is not ap- 
propriate where variances are not approximately equal. The per-cent-level of 
significance of variance differences for paired groups is given in the F column. 
Variance differences for the last two pairs of the table were not significant at 
the 5 per cent level; t's were computed for all pairs regardless of variance 
differences and were all found to be significant at the 1 per cent level. Pairs 
of N’s do not total 100 because of certain incomplete papers. When N’s differ 
as greatly as they do in the first two pairs, a better test than t would be to test 
the probability of getting a sample of size of the smaller N from the larger 
sample. By testing the difference between means in this manner we still get a 
1-per-cent level of significance. 


TABLE 1 


Comparisons of Variances and Mean Scores of Paired Groups: 
Groups Defined on Basis of Responses to Questionnaire Items 





























N m | sD F t 

Self-Ratings, Form A 

For gS aa 84 119.00 | 43.49 2.31 

Not for a a 8 as? | is 5% 
Self-Ratings, Form B 

For % . 84 18.75 | 13,12 2.20 

Not for SEER # 79.63 | 18.17 5% 
Question 1, Form A 

Important a are 121.78 | 42.94 2.01 | 

Not important 31 98.68 | 17.36 1% 
Question 1, Form B 

Important 68 121.16 | = 42.71 1.82 

Not important = 31 99.80 17.14 5% 
Question 2, Form A 

Like much [aren 70 120.10 | 13.47 2.15 

Like little or none am 28 101.255 | = 19,75 1% . 
Question 2, Form B | 

Like much 70 11940 | 13.74 | 1.92 | 

Like little or none 28 10225 | 1862 | 5% | ' 
Question 3, Form A Pp 

Like eres : 59 11983 | 15.31 | 3.84 

Dislike oe 25 105.00 | 17.48 | 1% 
Question 3, Form B | 

SCRE ae 118.88 | 1467 | 3.41 

a Et Eee | 1% 
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Summary 


The purpose of this study has been to attempt the construction of two 
forms of a physical education attitude scale which are equivalent in the usual 
educational sense. The forms have been shown to be statistically reliable. 
Scores on the forms have been shown to correlate highly with other measures 
of attitude and to differentiate at high levels of confidence between certain 
groups of subjects. Standards of equivalence have been proposed and followed 
in the construction. A very high correlation exists between scores on the two 
forms. On the basis of this evidence we believe these two forms may be em- 
ployed wherever the use of equivalent forms is desired, They should be par- 
ticularly useful in determining attitude changes resulting from such brief ex- 
periences as listening to a talk, watching a demonstration, viewing a film, or 
taking part in some activity. 


APPENDIX 
Physical Education Attitude Scales 


For directions for responding to statements see previous study (4). 


FORM A 


1. If for any reason a few subjects have to be dropped from the school program, physi- 
cal education should be one of the subjects dropped. 


2. Physical education activities provide no opportunities for learning to control the emo- 
tions. 


3. Physical education is one of the more important subjects in helping to establish and 
maintain desirable social standards, 
Vigorous physical activity works off harmful emotional tensions, 


I would take physical education only if it were required. 


Ans 


Participation in physical education makes no contribution to the development of 

poise. 

7. Because physical skills loom large in importance in youth, it is essential that a per- 
son be helped to acquire and improve such skills. 

8. Calisthenics taken regularly are good for one’s general health. 

9, Skill in active games or sports is not necessary for leading the fullest kind of life. 

10. Physical education does more harm physically than it does good. 

1l. Associating with others in some physical education activity is fun. 

12. Physical education classes provide situations for the formation of attitudes which 
will make one a better citizen. 

13. Physical education situations are among the poorest for making friends. 


14. There is not enough value coming from physical education to justify the time con- 
sumed. 


15. Physical education skills make worthwhile contributions to the enrichment of living. 
16. People get all the physical exercise they need in just taking care of their daily work. 
17. All who are physically able will profit from an hour of physical education each day. 


18. Physical education makes a valuable contribution toward building up an adequate 
reserve of strength and endurance for everyday living. 
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19. Physical education tears down sociability by encouraging people to attempt to sur- 
pass each other in many of the activities. 
20, Participation in physical education activities makes for a more wholesome outlook 
on life. 
21. Physical education adds nothing to the improvement of social behavior. 
22. Physical education class activities will help to relieve and relax physical tensions. 
23. Participation in physical education activities helps a person to maintain a healthful 
emotional life. 
24. Physical education is one of the more important subjects in the school program. 
25. There is little value in physical education as far as physical well-being is concerned. 
26. Physical education should be included in the program of every school. 
27. Skills learned in a physical education class do not benefit a person. 
28. Physical education provides situations for developing desirable character qualities. 
29. Physical education makes for more enjoyable living. 
30. Physical education has no place in modern education. 
FORM B 
1. Associations in physical education activities give people a better understanding of 
each other. 
2. Engaging in vigorous physical activity gets one interested in practicing good health 
habits. 
3. The time spent in getting ready for and engaging in a physical education class could 
be more profitably spent in other ways. 
4. A person’s body usually has all the strength it needs wtihout participation in physi- 
cal education activities. 
5. Participation in physical education activities tends to make one a more socially 
desirable person. 
6. Physical education in schools does not receive the emphasis that it should. 
7. Physical education classes are poor in opportunities for worthwhile social experi- 
ences. 
8. A person would be better off emotionally if he did not participate in physical edu- 
cation. 
9. It is possible to make physical education a valuable subject by proper selection of 
activities. 
10. Developing a physical skill brings mental relaxation and relief. 
11. Physical education classes provide nothing which will be of value outside the class. 
12. There should not be over two one-hour periods per week devoted to physical educa- 
tion in schools. 
13. Belonging to a group, for which opportunity is provided in team activities, is a 
desirable experience for a person. 
14, Physical education is an important subject in helping a person gain and maintain 
all-round good health. 
15. No definite beneficial results come from participation in physical education activities. 
16. Engaging in group physical education activities is desirable for proper personality 
development. 
17. Physical education activities tend to upset a person emotionally. 
18. For its contributions to mental and emotional well-being physical education should 


be included in the program of every school. 








21. 


22. 
23. 


24. 
25. 


27. 
28. 


29. 


30. 
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. I would advise anyone who is physically able to take physical education. 
20. 


As far as improving physical health is concerned a physical education class is a 
waste of time. 

Participation in physical education class activities tends to develop a wholesome 
interest in the functioning of one’s body. 

Physical education classes give a person an opportunity to have a good time. 


The final mastering of a certain movement or skill in a physical education class 
brings a pleasurable feeling that one seldom experiences elsewhere. 

Physical education contributes little toward the improvement of social behavior. 
Physical education classes provide values which are useful in other parts of daily 
living. 

Physical education should be required of all who are physically able to participate. 
The time devoted to physical education in schools could be more profitably used in 
study. 

The skills learned in a physical education class do not add anything of value to a 
person’s life. 

Physical education does more harm socially than good. 
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Notes and Comments 


NOTES 
Sportsmanship Attitudes of Sixth, Seventh, and 
Eighth Grade Boys 


ROBERT A. McAFEE 


Monroe junior High School 
Inglewood, California 


SPORTSMANSHIP attitudes of sixth, seventh, and eighth grade boys were investigated 
by using a test describing 20 situations commonly encountered in junior high school 
physical education classes.1 The following are two typical items from this test. 


It is against the rules to pitch side arm, but you know a way to pitch side arm that is hard 
to detect. If you pitch side arm you know you could win this game and your team would 
be school champs. 

What would you do? 


(a) Pitch side arm until the umpire catches you. 

(b) Pitch side arm just when the good hitters are up to bat. 
(c) Don't pitch side arm at all. 

(d) Don’t pitch side arm unless you start to lose. 


You are the best pitcher on your softball team. The team captain knows this but he 
wants to be pitcher himself, so he has you play first base. You want to pitch and you don’t 
like first base. 

What would you do? 
(a) Refuse to play unless you get to pitch. k 
(b) Do a poor job of playing first base so that you will get changed to something else. 


(c) Get the other members of your team to tell the team captain you are the best pitcher. 
(d) Play &rst base as best you can. 


The test was administered to 857 sixth, seventh, and eighth grade boys from Inglewood 
Unified School District, Inglewood, California. 

There was found to be a significant difference to the 0.5 per cent level of confidence 
between the sportsmanship attitudes of sixth, seventh, and eighth grade boys as measured 
by The Sportsmanship Preference Record. On a retest after six months, a reliability 
coefficient of .80 was found between the results of the original testing and the results 
of the retest. A correlation coefficient of .53 was found between the physical education 
teachers’ evluation of the boys’ sportsmanship attitudes and the test results. 


If it is assumed that sportsmanship attitudes should become progressively more de- 
sirable as a boy matures, provided he receives proper guidance, then there is indication 
that the boys in this study were not given proper guidance regarding sportsmanship. 

Since the sportsmanship attitudes of the boys in this study became progressively lower 
from the sixth through the eighth grades, there seems to be a need to revise the methods 
used in teaching sportsmanship. 


At present, revised methods of teaching sportsmanship are being practiced at 
Monroe Junior High School in Inglewood. At the end of the current school year The 
Sportsmanship Preference Record will be readministered and these revised methods will 
be evaluated. Discussion of the test items themselves has proven to be a valuable tool 
in the teaching of sportsmanship. 


1The Sportemanship Preference Record is the test describing 20 situations referred to in this 
article. It was developed as a part of a Master's thesis by the author at the University of 
California, Los Angeles, and is obtainable there. 
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Prepared by the Research Abstracts Committee of the National 
Council of the Research Section, PAUL A. HUNSICKER, Chairman 


Anatomy and Physiology 


1, Berc, Rovanp H., “Exercise Can Help Your Heart.” Look Magazine. Dec. 14, 1954 
pp. 99-103. 

An interesting article written by Look Magazine’s medical director, with comment by 
the president of the American Heart Association, contains reports of several notable 
medical authorities on research studies which all indicate exercise with moderation is 
helpful as a preventive and also may be used to strengthen weakened heart muscles after 
a heart attack. They believe that physical activity as a part of the job, or as a supplement 
to it, may be an important ingredient in the magic formula of life longevity.—J. Grove 


Wolf. 


2. Harris, R. I. and IAN Macnas. Structural Changes in the Lumbar Intervertebral 
Discs. J. Bone and Joint Surg. (British volume) 36-B: 2 (May 1954). 

One of the common causes of low back pain is disc degeneration. To help understand 
this problem, the intervertebral discs of 123 lumbar spines were examined at routine 
necropsies. The relationship of the changes found in the ligaments and intervertebral 
dises to the radiographic appearance of the spine was studied in detail in order that 
the necropsy findings could be correlated with the clinical picture of the low back pain 
syndrome. 

Important in the treatment of backache is the fact that the spine acts as an integral 
whole and that damage in one part will cause injury in other parts. In dise degenera- 
tion, for example, there may be damage to the posterior joints, the posterior ligaments, or 
the extrusion of nuclear material, Radiographs are of great value in diagnosing disc 
degeneration and of even greater value in assessing the secondary effects that take place. 
It was concluded that some of the changes that occur have no clinical significance, 
however, an understanding of what may occur in any or all of the structures involved 
may serve as a logical basis for attacking the problem of low back pain.—Frank D. Sills, 


3. Hewitt, Jack E. and Ropert L. Hazetwoop. “Physiological Conditions Associated 
with Drowning.” Athletic Journal 35: 31-32, 49, 52, 54, 56, 58-60 (Sept. 1954). 
Resuscitation is a method of reviving a person, or a method of preventing by use of 
artifical respiration, asphyxial deaths. Drowning is an accumulation of liquids, usually 
water, in the respiratory tract in such a manner that suffocation occurs. Four basic stages 
of asphyxia may occur: (1) Sudden occurrence of apnea (lack of breathing) due to 
a reflex closing of the glottis and a sudden increase in the blood pressure; (2) Blood 
pressure continues to rise and respirations become more difficult (dyspnea); (3) Sudden 
drop in arterial blood pressure with an accompanying cessation of breathing; (4) Final 
circulatory depression with the heart stopping completely. Revival is generally im- 
possible beyond the early part of the third stage. Cardiovascular and respiratory efficiency 
may be considered the criteria of successful respiration. Time is of the essence and 
‘not a second should be lost in the patient’s revival. Comparative results of nine 
mechanical methods indicate the Schafer Prone method is the least efficient in the amount 
of pulmonary ventilation secured. The back-pressure arm-lift method (Nielson method) 
is now recommended.—J. Grove Wolf. 


4. Jacosson, Lennart, On the relationship between menarcheal age and adult body 
structure. Human Biology 26: 2 (May 1954) pp. 127-132. 
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The investigation was based on somatometric and functional data concerning 288 
Norwegian adult hospital nurses. The results indicated that, concerning the length, fat, 
and sturdiness factors, women with a relatively early menstrual onset tend to develop a 
more pronounced “feminine” adult body structure than do women with a relatively late 
onset. The three menarcheal age groups were also analyzed in regard to body build 
proportions. The proportion between the radius and tibia lengths suggested that women 
with an earlier menarcheal age developed a more pronounced “feminine” adult body- 
build than do women with a later onset of menstruation. No differences between bi-iliac 
and bi-acromial breadth were noted between the menarcheal groups concerning these 
proportions.—D. B. Van Dalen. 


5. Keys, Ancer, Obesity and degenerative heart disease. American Journal of Public 
Health 44: 864- 871 (Nov. 7, 1954). 

This includes a careful review of some of the literature on obesity and heart disease. 
There are charts on mortality rate and coronary diseases. This study emphasizes the fact 
that reduction of weight when one is overweight is desirable; however, there need to be 
large-scale, long-range studies bringing physiological principles to bear in research on 
population samples if preventive measures are to be effective. Campaigns against over- 
weight cannot substitute for research.—Joseph E. Lantagne. 


6. Toase, Sipney R. The Medical Rehabilitation Center in Great Britain. Journal of the 
Association for Physical and Mental Rehabilitation 8: 4 (July-Aug. 1954). 


There are 22 medical rehabilitation centers in Great Britain, about half under the 
guidance of the National Health Service. The major objective of these centers is to 
insure an early return to work after an accident or injury by providing a full-day 
program of physical treatment away from the hospital environment. 

The medical rehabilitation center may be either residential or non-residential or a 
combination of the two. Patient load varies, but it is generally considered that for 
maximum efficiency not more than 100 patients should be in attendance at a center. 
The staff for a rehabilitation center includes a medical director, administrative secretary, 
rehabilitation officer, two physical therapists, three remedial gymnasts, two occupational 
therapists, and a social worker. 

A typical unit for a center may be an old country house with spacious grounds 
remodeled to provide living quarters, recreation rooms, etc. In addition, there is a 
detached unit for treatment including gymnasium, physical therapy room, occupational 
therapy rooms, patient dressing rooms, a canteen, medical consulting rooms and possibly 
a swimming pool. 

The typical daily schedule for a patient begins at nine o’clock in the morning 
and is carried through until five o’clock in the evening. During this time the patient will 
be given exercises of a general type, specific exercises, work in ambulation, adapted sports 
activities, and work in any of the other therapies that is needed. Values of this type of 
treatment are many and include a full day’s activities away from the hospital atmosphere, 
and bring about a more rapid rehabilitation of the patient. Fewer personnel are needed 
and the cost is less to carry out a program of this type than is generally encountered in 
traditional rehabilitation of a hospital patient—Frank D. Sills. 


Health Education 


7. Braupy, M. Bernarp and H. Gruck, “Heartburn.” Today's Health, 32: 28-29 (July 
1954). 

Heartburn is a term generally used to describe a sensation of pressure, fullness, or 
“burning” in the pit of the stomach or the region of the heart. This feeling may occur 
either on a full or empty stomach. There is little relationship between the discomfort and 
the type of food eaten. Heartburn may be functional or nervous. It may be caused by an 
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organic disorder—ulcers or cancer of the stomach, chronic gallbladder disease, chronic 
appendicitis, and even heart disease. Heartburn is like a fever; it is a symptom, a 
sign of disease—not the disease itself. A physician should attempt to find and treat 
the cause and not merely palliate the symptom.—J. Grove Wolf. 


8. Epiror (reporting for the committee). Recruitment and placement of health education 
majors. Journal of School Health 24: 5-17. (Jan. 1954). 


A summary of the colleges and universities in the U. S. offering graduate and under- 
graduate health education majors. This training is a more recent development. There 
are a number of charts with supporting evidence. The Committee reporting left the 
impression that health education is rapidly gaining status as a unique field of pro- 
fessional study.—Joseph E. Lantagne. 


9. Fapricant, Noan D., “Controlling the Common Cough.” Today's Health 32: 21, 27 
(March 1954). 

The common cough is caused by irritation of the mucous membrane lining the 
respiratory tract. Coughing may be due to a large number of infections of the respiratory 
tract and also may be due to heart disease, tuberculosis, cancer of the lung, tumors 
of the larynx, and other causes. One of the more common coughs is produced by smoking. 
Bed rest along with the inhalation of moist air in a moderately warm room is recom- 
mended for cough elimination. Antibiotic drugs and sulfonamides are invaluable in 
serious respiratory infections and should be used upon the advice of a competent 
physician—J. Grove Wolf. 


10. Froyp, W. F. and A, T. Wetrorp, Epitors, Symposium on Fatigue. Published by 
H. K. Lewis and Co., Ltd., London, England, for the Ergomomics Research Society, 
1953. 194 pp. 

This is an excellent summary of current thinking on fatigue. It is well illustrated and 
documented throughout. Each chapter is written by a different author and is in effect 
his paper presented at the Symposium (March 1952) at the College of Aeronautics, 
Cranfield, England. Chapters include: Psychological Criteria of Fatigue; Thermal 
Factors in the Environment which Influence Fatigue; Tropical Fatigue; the Effects of 
Fatigue on Tremor; Some Effects of Prolonged Muscular Exertion; The Physiological 
Background of Fatigue; Experiments on Positive and Negative Work; A Factor in 
Postponing the Onset of Fatigue; Physiological Evaluation of Work in Nykroppa Iron 
Works; Muscular Potentials as Indicators of Effort in Visual Tasks; Visual Fatigue with 
Special Reference to Lighting; Fatigue, Fact or Fiction?; Motivation in Measurements 
of Fatigue; Some Practical Problems of the Alertness Indicator; Work Decrement in 
the Learning and Retention of Motor Skills; Deterioration of Performance on a Short 
Term Perceptual Motor Task; Neglect of the Surroundings in Relation to Fatigue De- 
crements in Output; Satiation and Frustration as Determinants of Fatigue; and The 
Psychologist’s Problem in Measuring Fatigue. 

The psychological aspects of fatigue are given greatest emphasis in this comprehensive 
and interesting report, but it is a worthwhile edition to the library of anyone interested 
in any approach to the study of fatigue—Henry J. Montoye. 


1]. Matser, Avsert Q. “Why We Get Tired.” Today's Health 32: 32-33, 64-66 (Sept. 
1954). 


Most experts agree that tiredness is a protective reaction against stress. It is nature’s 
way of expressing that the strains we are putting on our bodies, our minds, or our emo- 
tions are approaching a dangerous level. The article discusses the answers to many 
questions such as How does hard work make us tired? How do emotions affect fatigue? 
and so forth. Rest and sleep are nature’s best method of curing fatigue—J. Grove Wolf. 
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12. Masster, Maury, et al. A compilation of epidemiologic studies in dental caries. 
American Journal of Public Health 44: 1357-62 (Oct. 1954). 


This study is designed to bring together and analyze all available studies on the 
epidemiology of dental caries. There are tables and statistical charts which show the 
number of missing, decayed, and filled teeth per person for ages 3 to 17.—Joseph E. 
Lantagne. 


13. Sroney, Evirn M. “If Yours Are Migraine Headaches.” Today's Health 32: 32-33, 
54 (Aug. 1954). 

Estimates of from 6 to 12 million have been made of those suffering from migraine 
headaches in the United States. A recent study at Louisiana State University indicates 
that only about 18 per cent seek any medical aid. Competent physicians attribute the 
pain in migraine attacks to the distension of arteries in the brain. A drug called 
ergotamine tartrate has been successful in the relief of pain to 86 per cent of those 
afflicted. Combined with caffeine, which appears to increase its effectiveness, this drug 
may now be administered as a tablet. Headaches are not a disease, they are a symptom, 
a signal that something is wrong, somewhere. The problem is twofold: (1) How to 
secure relief; (2) How to prevent attacks.—J. Grove Wolf. 


14. Turner, C. Naomi. Organic composition of saliva as a possible factor in developing 
dental caries. Journal of School Health 24: 18-25. (Jan. 1954). 

An emphasis is placed on the need for a more careful analysis of saliva and other 
body fluids to help ascertain the susceptibility to dental caries. The article emphasizes 
that it is not sufficient to brush teeth, have general improvement of diet, and add fluorine 
to the water supply; we must further the media in which the teeth are being bathed.— 
Joseph E. Lantagne. 


Measurement and Evaluation 


15. Anperson, Haroxtp M., A study of certain criteria of teaching effectiveness. J. of 
Exper. Educ. 23: 1 (Sept. 1954) pp. 41-71. 

The teaching effectiveness of 30 teachers was estimated by the use of eight different 
criteria. The subjects were evaluated on separate types of rating scales by principals, 
peers, the teacher himself, and an outside agency. No correlation appreciably different 
from zero was discovered between the evaluations of the teachers on the different rating 
scales and the evaluations based on the achievements of their pupils in the subject 
matter areas. Although low, there appears to be a positive association among the assess- 
ments of teaching ability made by the principals, pupils, peers, teachers, and the outside 
agency. A considerable amount of relationship seems to exist between the evaluations 
of the teachers based on final achievement of their pupils in tests of subject matter when 
differences in age, intelligence, average scholastic standing, and pretest knowledge are 
partialed out and the evaluations based on pupil gain in subject matter after the 
adjustment for differences in initial score—-D. B. Van Dalen. 


16. Baree, Water B. Peer relationships of children of different intelligence levels. 
School and Society 80: 2040 (Aug. 21, 1954) pp. 60-62. 

A total of 244 children with a mean LQ. of 104 (range: 65-140) on the California 
S-F Test of Mental Maturity, in grades four to seven, in Kent, Ohio were used. 
Sociometric procedures determined peer relationships. The findings indicated that chil- 
dren of lower intelligence tended to choose as their friends children with higher intelli- 
gence, but not so much higher that their friends were in the gifted group. Bright children 
chose their friends primarily from the above-average group, but only 30% from among 
their own I.Q. groups. Bright children were chosen by the average group as friends far 
more frequently than were the slow learners.—D. B. Van Dalen. 





Research Abstracts 125 


17. Erickson, Haruey E., A factorial study of teaching ability. J. of Exp. Educ. 23: 1 
(Sept. 1954) pp. 1-39. 


Sixty-four teachers engaged in their second year of teaching in Wisconsin high 
schools were chosen for this study. Forty-two variables were used in the analysis. Nine 
of the variables were estimates of teaching success; seven were derived from the Thur- 
stone Temperament Schedule; 16 from the Cattell 16 Personality Factor Test; and the 
remaining 10 were University of Wisconsin records. The low correlations of the several 
temperament, personality, and achievement variables with the nine estimates of teaching 
success and the three “composites” seems to indicate that the relationship of these 
measures has not been definitely established. Although low, 33 of the 73 more substantial 
correlations (.20 or larger) reported in this study were correlations of the nine original 
and the three “composite” estimates of teaching success with the G, M, and Qs, scales 
of the 16 P.F. Test and with practice teaching grade. Each of the 12 correlations 
involving M (Bohemianism as practical concernedness) was negative, while 36 co- 
efficients involving G (positive character as immature dependent character), Q, (will 
control and character stability), and practice teaching were positive. Due to the con- 
sistency of the correlations, as regards sign and magnitude, it would appear that these 
four measures were slightly related to teaching success. 

Since a general factor did not account for the intercorrelations of the estimates of 
teaching success, the author concluded that these several ratings were not measuring the 
same “factors.” Therefore, the use of a criterion obtained by averaging these nine 
measures would not be justified. The three derived “composites” of teaching success 
could be used separately in a program of differential prediction —D. B. Van Dalen. 


18. LeHner, Georce F, J., “Negative Practice as a Psychotherapeutic Technique,” 
Journal of General Psychology, 51: 69-82 (July, 1954). 

In this article the author reports on his use of negative practice as a psychotherapeutic 
technique primarily for cases of stuttering, tics, etc. The value of his work for physical 
educators, however, lies in a thorough historical review and evaluation of all previous 
experiments with negative practice, beginning with Dunlap’s original alpha, beta, and 
gamma hypotheses. A careful summarization of important factors in the general applica- 
tion of negative practice provides physical educators with practical guidance for research 
in the effect of negative practice on the learning of motor skills used in games and 
sports. The use of this technique in teaching physical education urgently needs explora- 
tion.—Bruce L. Bennett. 


19. Montross, Harotp W., Temperament and teaching success. J. of Exper. Educ. 
23: 1 (Sept. 1954) pp. 73-97. 


Thirty-five teachers were subjects of this study. Aspects of temperament were measured 
by Thurstone Temperament Schedule, Cattell 16 Personality Factor Test, and a series of 
objective tests of tempo, fluency, speed, suggestibility, disposition rigidity, and dexterity. 
Criteria of teaching success was developed from five ratings of each teacher. No signifi- 
cant relationships were found between the seven areas of temperament of the Thurstone 
Temperament Schedule and the criteria. In the Cattell P. F. Test, only one factor, namely 
A, appeared significant. This was with composite two and was not consistent with corre- 
lation of composite one. When placed in a multiple correlation with measures found 
significant in the objective tests, however, it increases the value of the multiple correla- 
tion from .66 to .71. Five of the objective measures of temperament were found to be 
significantly correlated with the criteria; namely, Speed of Tapping, Deviation of the 
Reaction Time in a Positive Direction from the Medium, Fluency, Right and Left Hand 
Co-ordination, and Maze Number 1. These correlations ranged from .39 to .57. A multiple 
correlation of .734 was secured for composite one, and of .66 for composite two when 
these five ‘objective measures were employed in a regression equation.—D. B. Van Dalen. 
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20. Waters, A. Witttam. Annotated bibliography of publications related to teacher 
evaluation. J. of Exp. Educ. 22:4 (June 1954) pp. 351-367. 


The author investigated and annotated all articles directly related to teacher evaluation. 
Publications bearing on related topics were omitted. The bibliography includes 99 
articles published from May 1949 to March 1953.—D. B. Van Dalen. 


Miscellaneous 


21. Apams, J. A. The Effect of Experimentally Indirect Muscular Tension on Psychomo- 
tor Performance. J. Exp. Psychology, 48:2 (Aug. 1954). 


Using the two-hand Matching Test, the investigation studied the effects of experi- 
mentally induced muscular tension on the acquistion of a psychomotor response. Sixty 
subjects were divided into three experimental groups. Comparison was made with a 
control group; the results were negative. Experi~nental groups did not differ importantly 
from the control group at any stage of training; nor did evidence support the hypothesis 
that tension would be detrimental to high-ability subjects and beneficial for low ability 
subjects.—Edna Willis. 


22. Dopson, Dan W. “The Integration of Negroes in Baseball, Journal of Educational 
Sociology 28:73-82 (Oct. 1954). 


This article describes in detail the problems and planning involved in breaking down 
the color barrier in professional baseball by the employment of Jackie Robinson after 
World War II. The author wag Executive Director of the Mayor’s Committee on Unity 
in New York City and served as adviser to Branch Rickey, then president of the 
Brooklyn Dodgers. In conclusion, the author lists twelve principles of integration as 
possible conclusions from this case study.—Bruce L. Bennett. 


23. Merropourran Lire Insurance Co. Hazards in competitive athletics. Statistical 
Bulletin 35:1-3 (June 1954). 


Although a sizable number of sports participants sustain injuries in games, there are 
relatively few fatal injuries. In one insurance experience involving several million males 
between the ages of 10 and 29 there were only 11 deaths resulting from competitive 
athletics in the two years 1951-52. This was less than one in every 300 accidental fatali- 
ties of all types in this study. 

It is difficult to secure meaningful data when attempting to compare one sport with 
another because participation figures are not readily available. During the five year 
period 1949-53, football accounted for 94 deaths and boxing for 29. National statistics 
on most of the other sports are not available-——Paul Hunsicker. 
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